o TN” 
M A * H/ O: 


OR, THE = 
Coſmotheoria Puerilis, 
A 
DIALOGUE 


IN WHICH 


The firſt Principles of PH1LosoPHY and 
ASTRONOMY are accommodated to the 
Capacity of young Perſons, or ſuch as have 
3 no Tincture of theſe SCIENCES. 


ence the Principles of Natural — 
are deduced. 


Tranſated, and enlarge by the Av T non. 
vor n. 


| Nam corpus hoc animi pondus & poena oft : Premente ill urgetur, 
in vinculis eft, nifs acceſſit Philoſophia, et illum reſpirare rerum 


ndturæ Ipectaculo Julit.— Tn me Carlo intereſſe, id aß, 
Jubes me wivere capite demiſſo. Seneca. S 


DUBLIEMN:; 


| Printed for Joun SMETH on the Blind-quay, 

 ARrRAnHAM BRADLEY in Dames-ftreet, and 

GONG FAUTKNI in Efex freer. 
- MaDCC.XLIL. 


THE 
CONTENTS 


The. Seventh CONFERENCE. 2 


Matho and Philon reſume the Diſcourſe concern- 
ing the Planetary Syflem, Of the conpound. 
Motion of the Satellites round their Primary 
Planets, and with their Primaries round the © 
Sun, A Body, that it may revolve about a 
Center, (which Center itſelf revolves about an 
other Center) muſt mdeſinently be urged by four 
different Forces; two with reſpect to each Cen- 
ter. That each 7 theſe Forces is conſtantly 
impreſſed (or at leaft ſucceſſively renewed) by 
an immaterial Power, and not owmg to one 
original Impulſe. Of that Limit between the 
Sun and any Primary Planet, where their at- 
tractiue Forces are equal. That any Secondary 
Planet muſt revolve within that Limit: or, 
the Orbit of the Secondary muſt bye between 
that Limit and its Primary. Page 1 


A 2 The 


Mat muſf have been the Conſequences if the 


The CONTENTS. 


The Eighth CONFERENCE. - 


Matho defires to know why the Secondary Planets 


might not have revolved ſeparately about the _ 
Sun, as the immediate Center of their Motion? 

Tf the Diſtance of the Satellites from their Pri- 
maries had been greater or leſs, what muſt the 
Conſequences have been? That there may be 
more Bodies in the Solar Syſtem than are diſco- 


 werable by us. In what Proportion the centri- 


petal Force is mcreaſed or diminiſhed, as the 


Plant is nearer td, or more remote from the 
Sun. From what Cauſes the centrifugal Force 
- becomes greater or leſs. It is ſbetum nec:ſſary, 
. | .by bringing the centripetal and centrifeigal 
Forces to an Equilibrium, that the Cubes of 
_ © the Diſtances of the Plunets from the dum muſt 
| be as the Squares of their periodical Times. 
And contrarily, as this Proportion holds in 


Fatt, from thence it is eum, that the centri- 
Fugal, and therefore the rentripetal Force, muſt 
be inverſely as the Squares of the Planets Diſ- 

tances from the Sun. p. 47 


| The Ninh CONFERENCE. 


Moon had moved in a Plane croſſing the Eclip- 


til, or Plane f the Earth's Orbit, at right 


Angles. That our Earth is a Moon to its own 
Satellite, appearing to her near 16 Times larger 
than the Sun himſelf, and thereby — 


- 


The conTENTS. 


her a vaſt Gleam of of Li Jupiter 4 cars 
to he d innerm ermef of bir 2 atellites 1600: 
larger than t does to ut; and on 
more than a 1090 Times larger to his neareſt 
Satellites: They miſ | therefore throw à pro- 
digious Splendor on their oum Moons. That the 
Planets both Primary and Secondary are thus 
carefully illuminated, \ſhews they are not empty 
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THE 


Seventh CON FERENCE: 


Matho and Philon reſume the . concern- 


ing the Planetary 1 rap the compound 
ellites 


Motion of the Sat their Premary 
Planets, 2 with their Primaries round the 
Sun. A A Body; 'that it may revolve about a 


Center, (which Ceinter itſelf revolves about au- 


other Center] muſt maeſmently be urged by four 
| deferens e 0 two with reſpect to ea 7, 
ter. That each of theſe Forces is conſtantly 
impreſſed (or at oft fucceſſeh renewed) by 
an immaterial Power, and not owing to one 
original Impulſe. Of that Limit between the 
Sun and any Primary Planet, where their at- 
 tratroe Forces are equal. That any Secondary 
Planet muft revolve within that Limit : or, 

the Orbit of the Secondary muſt_ oe between 
that Limit amd its N | 


vor. U. e 


The ſerenth 
Conference. 


AT HO: or, Te * 


At THI. 7 2 HIL O N. 


XCIL . 1 AM come back to you, - Philen, 

full of a grateful Senſe of your 
Favours; for J reckon: it a Happineſs that I 
addreſſed myſelf firſt to you. 


P. What ſort of an Introduction is this; 


or why do you reckon that ſuch a Happineſs? 


things of no ſſmall Conſequence, which before 


1: Becauſe now I think I underſtand ſome 


T knew nothing of. 

P. How much of this do you owe to me? 

AM. The whole certainly. 

P. Your Reckoning ſeems to be wrong. 

A7. How comes it to paſs then, that I now 
underſtand what formerly I was quite igno- 
rant of? 

P. When one has to deal with a Perſon of 
good natural Senſe, Matho, the whole Secret 


of Teaching conſiſts in putting proper Que- 


ſtions to him. It often happens, that by our 
ſeeming to doubt of lain Things, we provoke 
him to defend the Truth he knows, and to 


diſcover the Conſeq uences of it, which for- 
merly he did not — to: This is all the 


poor Service I have done you. xa | 

A. We are more effeQually inſtructed, I 
believe, by ſuch pretended Deabting, than 'by 
direct and ready Anſwers; as this Method 1 in- 


. tereſts us more in the Enquiry. 


P. But it is not every one 


can aſſure 
you, who is capable of being bnd in this 


* OY 
- TY * 
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"EVI. Perſon n might be ine, bY putting Que” 
5 ſtions 


— 


manner. 
M. And yet I have heard, ſome of the an- 
\ cient 3 were of Opinion, that any 


Cofmotheoria Puerilis. 


ſtions to him in a vatural and dependent Or- The ferent! The ſeventh 


der. E 


. Int thoſe Philoſophers, who- ſuppoſed * 


chat all the Knowledge we acquire here, is 
only Reminiſcence of — oh we underſtood in a 
former State: If ſo, ſome of us did not, it 
ſeems, underſtand much then, and remember 
leſs now. 

M. Nay, Philon, to leave joking, if 1 
might diſpute the Point with you, I think I 
cone ſhew this to be true on your own Prin- 
ci 
| 'p. On my Principles ? _ 

A. hs For fince you 3 chat v we ate 


purely paſſive in perceiving the Agreement or 
Difference of our Ideas, after they are care- 


fully formed, and clearly ſeen; it will follow 
that any one muſt neceſſarily ſee the Truth, 
provided his Teacher, by proper and natural 
Queſtions, can excite in his Mind juſt Tdeas 


of the Point in Agitation between them. 


P. Is this the Subject, which, when we 
parted, you ſaid we were to. talk upon in our 
next Conference? 

A 1 deſiſt then: But remember, you 
have the better of me in this Argument, not 


by your Reaſons, but by your Authority. — 


Now to come to * articulars concerning 
which I wanted to be informed : You faid, in 
deſcribing the Bodies in our ſolar Syſtem, that 
the Moon rolled twelve or thirteen times about 
the Earth, while that was carried round the 
Sun in its annual Courſe. This Motion of 
the Secondary Planets round their Primaries 1 
do not well underſtand : I cannot conceive 
how the Mom ſhould be carried along with 
the 50. and roll about it at the ſame time, 
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The ſeventh 


Con ference . 


— — 


— 


EN MATHO: or, The 
Beſides, I would know why the Moon revolves 
about the Earth at all ; and not rather about 
the Sun ſeparately, as a Primary Planet. What 
Reaſon can be affigned, why Jupiters four 


Moons, or Saturn's five, do not immediately 


direct their Courſe about the Sun, the com- 
mon Center of the whole Syſtem; inſtead of 
regarding thoſe other Planets as the Centers 
of their Motions? | E. 5 0 

P. You know; as Satellites, or Guards, 
they muſt be obliged to a conſtant perſonal 
Attendance. ot 


2 


AA. Pray, Philon, leave off jeſting, when we 


come to ſpeak of' ſerious Matters, You pro- 
miſed likewiſe to ſhew me how the powerful 
Action of the Sun, through the whole Syſtem, 
P. Pardon me, Matho ; I was not ſo raſh 
neither to make ſuch a Promiſe. I did not 
refuſe to diſcourſe with you on any Subje& 
you ſhould propoſe ; becauſe you ſaid, whil 


does not diſturb the Motions of theſe Her 


we converſed familiarly, and without Reſerve, 


many. things offered -to us, which otherwiſe 
would not have occurred: But T dare not pre- 


tend to give you Satisfaction in thoſe things. 


condary Planets round their Primaries, you 


The compound Motion of the Secondary Planets is 
one of the moſt intricate Points I know, and 
hardeft to be conceived : Nor are the other 
thingy you mention leſs, but rather more dif- 

Rs ©, in 
AM. I am aware of the Difficulty of the 
firſt Particular: But this whets my Curioſity 
the more. V 
P. To give you what Aſſiſtance I can 
then: With reſpect to the Motion of the Se- 


ſaw 
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as ſaw before, or rather found out from Argu- The ſerench 
port ments of your on, That the celeſtial Bodies S 
hat have their globular Figure from the mutual. 
dur Attraction between all their Parts; and that 
telyß this Attraction does not ceaſe at their Sur- 
. faces, but prevails through a certain ſpherical 
4 of Space round them, according to the Quantity 
\ters of Matter each of them contains. Hence 
; comes the relative upward and downward be- 
1r ds. longing to every particular Planet in our 
onal _ Syſtem; from which Relation this Attraction 


is called Gravitation; for Gravitation is only 
a relative Term. And from this particular 
Attrafion it is, that the Satellites roll round 
their Primary Planets, the ſame Way, and by 
the ſame. Laws,. as the Primary Planets do 
round the Sun: Therefore, where there are 
more Satellites than one, the Squares of their 
periodical. Times about the great Planet, are 
as the Cuhes of their Diſtances from-it ; juſt 
as it is with reſpect to the Times of the Pri 
mary Planets about the Sun, and their Diſ- 
tances from him 


1 ei b ien 1725 : 
XCIH... V. This I: remember, and fee 
plainly eneugh that their circular Motion 
muſt be. cauſed by. a gravitating and projeRiile 
Force conſtantly acting upon them: This 
holds univerſally in all Bodies revolving about 
a Canter in free Spaces. But then, how do 
you combine with. this Motien that other, 
whereby they are carried along with their 
Primaries round the Sun? Or. is the Attrac- 
tion of their Primaries ſtrong enough to carry 
them thus along through their own larger 
Orbits, without Bj gether Force impreſſed 5 


* 
1 
1011 


MATHO: en, The 


e e P. By no· means. — But, to help your 

— Imagination in this Affair, ſuppoſe at firſt 
that the Sun is quite abſent, and that the 
Primary remains as an immoveable cent ral 
Body inftead of the Sun, | 5 

M. What then ? 

P. In this Caſe, the oravitating and . 1 
jectile Forces being impreſſed on the Satellite, . 
you ſee it muſt revolve about its Primary (now 
ſanding ftill) juſt as the Trimurf itſelf es 
about the Sun before. 

AT. The ſame way indeed; for there is no 
Difference between the two Caſes. * | 

P. Imagine then that the Primary is im- | 
pelled wy ht forward, together with its Sa- | 
tellite ; orce being impreſſed on both by 
ſeme Rafal and mighty Hand, always in parallel g 
Directions; while in the mean time the two b 
former Forces (namely, the gravitating and 0 
projedtile) act conſtantly on the Satellite, as 
before this laſt Force was impreſſed: And ] 
conſider then what will be the Reſullt. W { 

M. The Satellite is now urged by three 1 
Forces: This laſt carries it forward ina paral- 8 
le] Direction with its Primary; and by the M 

rwo firſt it muſt ſtill roll round its Primary, 1 p 
ſuppoſe, as if neither that nor itſelf were im- -4 
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pelled forward. But there is: ſomething here 5 
Which T do not fully conceive. 8 
wr” 1 Leave particular Niceties till 6 al ſ; 
Time, and devour! lat firſt only to get a P 
general Notion of the Cafe. In the main it p 
is as you fay : For we may be ſure that no * 


: one of the thy e Forces impreſſed can be with- k 
| L 


out its Effect, more than if they had been im- 
reſſed ſeparately on ' thret- different Bodies. 


ow, keeping dels Things in your Mind, 
imagine 


1 


rr. 
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imagine the Sun to be brought back to his The fen 
Place again; and then conſider what will — 


enſue. 1 | | ee 
M. The Sun being replaced, Gravitation 
towards him muſt begin to act on both the 
Primary and Secondary; and the excurſory or 
projectile Force (by which, to wit, both were 


| impelled ſtraight forward in parallel Directi- 


ons) was impreſſed on both before. Whence, 
ſince they are, by Suppoſition, at a due Diſ- 
tance from the Sun; ſo that neither his At- 
traction nor their excurſory Tendency can o- 
vercome the one the other; they muſt begin, 
I think, to roll round him; while in the In- 
terim the Satellite continues to perform its 
leſſer Rotations about its Primary, as before. 
P. You trace out the Conſequences: very 
clin and from this you will be able to 
form a Notion, how ſuch a complex Motion 
of the Satellite is effefed,. 
M. I conceive it indeed in ſome meaſure :- 
But as there are four different Forces con- 


ſtantly impreſſed here on the Satellite; tho 


I eaſily apprehend how it ſhould be attracted 
to two different Centers; yet I can hardly 
reconcile ' in my own Mind the two different 


projectile Forces impreſſed on it; one with. 


reſpect to its revolving about its own Prima- 
ry, and the other with reſpe& to its revolving 
along with what about the Sun; which muſt 
ſo often interfere and oppoſe each other. 

Pray might we not ſuppoſe that the larger 
Planet, while it moves on in its own Orbit, 
attracts the Satellite or leſſer Planet, ſo ſtrong- 

5 as to carry it along without any other 


* 


rce impreſſed upon it ? 2 


MATHO: or, The | 


it = ber. make Suppoſitions contrary to the Reality of 
N Things. If we take e and Uhm: as 
an Example, we ſhall find that Suppo/ition in- 
conſiſtent with the Nature of the Moon's 
compound Motion: Nor is there any way of 


at once. 

M. Then I fee the Truth of what you 
faid, That the compound Motion of the Sa- 
tellites is harder to be conceived than an 


thing I. have ng met with. But how 
does this conſtant Impreſſion of two different 


the Earth and Moon? 

P. We obſerved before, if the Diſtance of 
the Earth from the Sun be 21000 of, its own 
Semi-diameters, its Motion in its annual Or- 


bit muſt be at the Rate of 1000 Miles in a 
Minute : And it is certain that the attractive 


ly draw her a little more than 16 Feet in a 
Minute. Now when the Moon is in her laſt 
Quarter, that is, directly behind the Earth in 
its annual Orbit, ſhe is not left behind the 
Earth, but moves with equal . or 
after the Rate of 1000 Miles in a Minute ; a 


ſmall a Space as 16 Feet by the attractive 
Force of bes Primary Planet. 

AM. This is an enormous Difference? 
P. It is indeed; and though we ſhould 
ſuppoſe the Diſtance of the Earth from the 
Sun leſs, and therefore its Velocity leſs ; the 
Difference would ill be enormous. — In 


Tb ſerenth P. By no means, I fay: We Fd not 


getting free from the conſtant Impreſſion of 
theſe four different Forces (and therefore of 
the two different projectile Forces) upon her 


projectile Forces appear from the Example of 


Force of the Earth upon the Moon could on- 


yet could only move in the ſame Direction ſo 


adranging 
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an from this Point of her Orbit to her The math 


Conjunction: with the Sun, ſhe is there as far 


forward. with reſpect to the annual Courſe of w 
the Earth, as the Earth itſelf is. 


. I. underſtand ; for ſhe is now got be- 


_ tween the Earth and the Sun. 


P. Therefore, in about ſeven Days A 
beſides, moving at: the: Rate of 1000 Miles 
every. Minute; ſhe hath gained upon the Earth 
nearly 240000 Miles, or the whole * 


meter of her owa Orbit. 


M. It is ſo FF 
. But this is the Effect ofa different pro- 


jectile Force ; in her own Orbit, to wit: For 


the Attraction of the Earth could not have 


brought her ſo ar forward. This Attraction 


(as has been ſaid) could only have drawn her 


16 Feet in a Minute, and that toward the 
Center of the Earth: Whereas here (conſi- 
dering her Motion as parallel to the Earth's): 


ſhe. hath moved about 22- Miles: in: a Minute, 
over and above the 1000. For 240000 Miles 


in 4 G 5. 4 comes much $9515, -. ; 


on. This is _ 16ND 2s 
P. In moving on to Ge after 


the Conjanetion, ſhe' is now got 5 be- 


fore the Zarth in its annual Courſe; as About 


14 or 15 Days before ſhe was behind it: 
Therefore ſhe has gained on the Earth ano - 


ther 240000 Miles. And in this Part of her 
- Orbit the moyes on in the annual Courſe 1000 
Miles in a Minute, directly congrary: to ie 
Earth's Attraction. n Sela 679 14.5 
HM. I. ſee it clearly. 


P. In aſcending to 3 Ocpolition mak | 


the Sung when e appears full, the hath loſt 
- 24@0RO. Miles, With W to the Velocity 
1. 210 8 B 5 | LR 01. 


10 


MAT HO: 'er, The 


The feventh of the Earth's Motion; or the Earth is as far 


Conference, advanced in the annual Courſe as ſue: And 


in returning to the firſt Point again, that is 


to her laſt Quarter, ſhe hath loſt 240000 Miles 


more: The Reaſon of which is eaſily feen. 
In all theſe Caſes, her rapid Motion in at- 
tending the Earth, you find, is not in the leaſt 


affected by her Gravitation towards it. That 


Foroe in her on Orbit. 


: 4%" "#4 us 2s 4 $ 


© XCIV. A. You have now fully convinced 
me of the Neceflity of impreſſing both theſe 
*projectile Forces on the ſecondary. Planet, 


does no more than balance her centrifugal 


eſpecially the Fru, with reſpeet to its Motion 


about the Sun, always in a parallel Direction 
to the Motion of its Primary; and at the 
ſame Time you have raiſed in me an Admira - 


tion of a Motion ſo complex,” and ſkilfully 
maintained by a conſtant Variations n 


P. Let me know what you underſtand by 
its being maintained by a conſtant Variation? 
M. Lam afraid I ſhall not be able to ex- 
preſs clearly a Thing which in its owh Nature 
is not eaſy to be conceiven. 
P. Tt ſometimes ſo happens indeed: Put in 
ſuch Caſes Allowance is fo be made, and the 
Words are ſuppoſed to convey more than they 
M. While the Moon here moves in her 
own” Orbit round the Earth, à prodigious 


Force is conſtantly impreſſed upon her, which 


bath no Relation to her Motion in that Orbit, 
but to her moving in a parallel Direction with 
- the rapid Motion of that very Body, about 
which ſhe muſt at the fame Time revolve. 


Now that this parallel * 


<f yh, Pos jan wp OY bay wk ach ud none tes a7 Ol *: am oo 
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dical Motion round the ſame Body, ſhould be The — 


made conſiſtent, appears to me wonderful a 
bove Expreſſion; and requires a conſtant, and 
nicely adjuſted Variation of this parallel Im- 
preſſion in every Point of her Orbit... 


P. Go on; I conceive what you ſay very 
eaſily. 


CI 


FA As the Motion of the Earth is in a cir- 


cular Orbit, an Impreſſion of Force parallel 
to the Direction of ſuch a Motion muſt be 
changed, and therefore renewed every Minute, - 
as the Direction of the Motion itſelf is changed 
in every Point. When we look round, there 
is no Attraction here, nor ſtated mechanical 
Law (ſuppoſing Attraction were mechanical) 
to ſuperſede this conſtant Impulſe in a different 


Direction: For you ſhewed. abundantly, juſt 


now, that the Aa te Power of the arch 
doth not in the leaſt contribute to it. And 
this parallel Impreſſion itſelf is to ſupply the 
Place of a projectile Force; as we ſaw, when 


it was firſt impreſſed on the Primary and Sa- 


tellite, before the attractive Force of the Sun 
was ſuppoſed to act. So that the Impreſſion 
of this Fe orce (as was faid) is to be changed, 
and therefore renewed eve Minute, by an 
immechanical Cauſe.*- 1 ſides, While the 


n 


L eſt it ſhould be * Kumite, that the attractive Power 
of the Sun may de ſufficient ſo to affect this Force impreſſed on 
the Moon, as always to dend her Motion into à Direction 
parallel —— of the Earth, in a mechanics! Manner, 
and without a new Intervention f Divine Power; let it be 
conſfdered that if, in the Conjunction, the Sun's Attraction 
were thus ſufficĩent to bend the Moon' Motion into a Direc- 
tion parallel to the Earth's Orbit, (that is, into a concentri - 
cal Circle 3) the Moon could never turn up again toward the 
Earth's Orbit, or leave that Circle. - And if the Sun's Force 
be not ſuſncient to give her Motion ſuch a Bent in the Point 


of Conjunction, a cannot be ſufficient when the Moan i is at 
| nn Diſtance | 


Ow 
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The ſeventh Moon moves regula rly round her Primary, in 


Conference, 


. ber proper Orbit; | ſometimes ſhe gets before 
it, ſometimes ſhe returns back; anon ſhe o- 


vertakes it; and often ſhe moves pup 4 or 


croſs-wiſe, Hence this paralle] Impreſſion mult 
ſometimes be ſtronger, ſometimes weaker, 
and the Quantity of it conſtantly varied, ac- 
cording to the different Part of her Orbit the 
moves in; or there is an inconceivably nice 
Compoſition of two different Impulſes (the 
projectile Force, Emean, in her own Orbit, 
and this parallel Impreſſion ) whereby they 
ſometimes conſpire, are ſometimes ny 
oppoſite, and often the one is made ſide- wi 
to the other. When their Directions conſpire 
in the Conjunction, what ſeparates them a- 
ain? When they are contrary in the Oppo- 
ſition, what renews the leſſer Force which is 
once quite deſtroyed? When the Directions are 
oblique, what preſerves both Forces entire? 
There is nothing here like the Axiom you once 
told me of, That a Boch partakes of the Motion 
of its Place. The Place of the Moon's Orbit 
is pure Space, which can neither be moved, 
nor impreſs a Force on any Body moving in it. 
From this it appears to me that not only the 
allel Impreſſian, but the Moon's projectile 
re” in her own Orbit, is ſtill preſerved the 
fame, not from any mechanical Cauſe, but 
the conſtant Action of the Deity.. And fince 
both theſe Forces are always impreſſed; or re- 
newed, in ſuch due Proportion that the one 
of them no more diſturbs the other (in their 
Effects I mean) than if it were not impreſſed, 


I cannot enough admire this new Inſtance of 
the Divine Power and Wiſdom i in * 


of * * Planets, - e By 


11 ˙ A el io. 0 ac. 


tion her menſtrual Motion is contrary 


Mind, which can hardly 
derful Adjuſtment of Forces in the ſimple 
Syſtem of the Earth and Moon, js quite con- 


Coſmathearia Puerilis, | | 


p. You have expreſſed this complex Ap- The ſeventh 


pearance, Maths, as clearly to my Apprehen-' 


ſion as the Nature of the Thing will allow. 


In the Conjunctian the Moon's Motion in her 
own Orbit conſpires with this parallel Impreſ- 
fion, and adds to its Celerity; in the Cope 
to tne 
other, and retards it ; in all other Points of 
her Orbit they are oblique, leſs or more, and 
affect each other accordingly. But whether 
you conceive that the parallel Impreſſion is made 
ſometimes. ſtronger, ſometimes. weaker ;- or 
that both Forces are ftill kept up to the ſame 


Quantity; we muſt till have Recourſe to the 


immediate Power of the Deity, and give up 


all Explications by mechanical Cauſes. If the 


parallel Impreſſion on the Satellite were not in- 


ceſſantly renewed in a different DireQion, ac- _ 
cording to the circular Orbit of the Primary, 


theſe two could not keep together in one Syſ- 
tem: Or if the Moon's proper projectile Force 
were not conſtantly renewed after the Oppo- 
ſition, ſhe could no longer roll about the 
Earth. -For in that Point. the weakeſt Force 
nut nn.” HE HT 

M4. And 


is conſtant Miracle becomes 


manifold where four or five Satellites revolve 


about the ſame primary Planet : So that the 
conceive this won- 


founded with the Variety of them in the more 
complicated Syſtems of Vine and Saturn. 
P. And what is ſtill more wonderful, Ma 
tho, this conſtant renewing of the parallel In- 
fer. ae not be peculiar to the Satrilite a- 
e; but common to it with its * 

C | ; 
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Dan if the Secondary Planet does not preciſely re- 


volve about the Center of its Primary, but 
together with the Primary rolls about a cer- 


tain Point between them, called their common 


Genter of Gravity, In this Caſe the tangen- 
tial or projectile Force of the larger Planets, 


which hitherto we have ſuppoſed to be owing” 


to one original Impulſe, given them at the 


Beginning of their Motions, will as much re- 
quire a conſtant Variation of Impreffion, as 


that of the Secondaries them ſelves. . 


XC. A. Pray MN this Particular 3 
for I am quite a Stranger to what you call the. 


common Center of Gravity of two Bodies: 
P. In Truth J am afraid left it ſhould fa- 


l your Imagination too much, which can - 
not now be ſo briſk and ready as when we 


began: And this is no eaſy Speculation to one 


who has never heard of 2 4 of Gravity 


before. 


M. If I do not W what you ſay T' 
ſhall be no wiſer than if you had ſaid nothing 


at all. 


P. Vou muſt phe then that the Center 
of Gravity of two Bodies (not to ſpeak of 
more) is ſuch a Point between them, oo: 
which if both roll, their centrifugal F orces 
will be equal, or balance each other; ſo that 
neither can carry off the other by its ſtronger 
Tendency to recede, from the Center of its 


Motion. And 1 a this Point is ſo much 
farther diſtant from the Center of the leſſer 


Body, as the Quantity: of Matter in the other 


is greater: or (which comes to the ſame 
Thing) it is - much nearer the Center of the 


STROLL 2H int i % nme 1 Lreater 
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Matter with once the Celerity. 
uwe ſuppoſe the Diſtance between the Centers 


ample to 
Center of I 
M. But what do you mean by the Center | 


Coſmothearia Puerilis. 


the other is leſs. 
M. Give me an Example by this? ; 


P. If the Quantity of Matter in the Earth 
be forty times more than that in the Moon, 
their common Center of Gravity will be forty 


times farther diſtant from: the Center of the 
Moon, than from the Center of the Earth; 
that her larger Swing in moving round this 


Point may make up what ſhe wants in Matter 
to balance the centrifugal Force of the Earth, 

and hinder her from being drawn away. For 
a fortieth Part of the Matter with forty times 
the Celerity will be equal to times the 
Therefore if 


of the Earth and Moon divided into forty- one 
equal Parts, their common Center of Gravity 
will be forty of thoſe Parts diſtant from the 
Center of the Moon, and only one of them 


diſtant from the Center of the Earth, + 
V think I have a Notion of this from 


ſome Sort of Balances I have ſeen; where a 
Weight half as great only as another, was yet 


a Counter- poiſe for that other, provided 1 
were placed twice as faf from the Point by - 
which the Balance was ſufpended ; here, 1 


conjecture, half the Weight with twice the 


Celerity was equal to b the Weight with 
once the Celerit. ET? 


P. Nou u very right: b The 840 M. 
ive you 4 familiar Notion of the 
ravity of two Bodies. | 


of 8 « more Fler 1 22 your mention- 


* * . 
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ſeventh 
The F. In your Example you know if the two 


9 „ DOGS * ſuſpended by their common Center 0 
\'F of Gravity, — will over- balance t 
1 the other, more than if they youre: both placed 
i in that Point. | 
| | X. Neither of them will. — 
1 P. Suppoſe then the Beam long: enough, E 
1 and a third Bady (equal, for Inſtance, to a tenth : 
'} Fart of the Weight af both theſe Bodies taken: " 
| 4 together,) ape Apes; Beam at: a-Diſtance. N 
ö 10 rr them: SW | 
A. What then? n 9 
. Then the Center of Gravity! between. i f 
this third Body and the former two; — — tl 
now as one Body, {will be ten times more diſ- ba 
_—_ from it, than from their Center of Gra- 2 
vity: So that if the Beam were now ſuſpen - 5 
| ded by this Point, this third Boch. would be a | 
5 countert poiſe for botii the former Bodies. E 
1. M. Then you ſuppoſe the two former Baltes 
1} to weigh exactly as if they were placed in their 4 
100 common Center of Gravity, in Order to find 8 
0 aut the Center of Gravity e them 9722 p 
1 Nh third Body??? | 
1 P. Exactly the ſame Way. 8 
1 AM And this: Paint laſt- found. will be the , 
1 common Center of ded of: all three? | l 
1 AI. And if I were to ind out the Center N 
(OY of Gravity between theſe three. and a fourth, I 
1 - ſhould ſuppoſe all three ſuſpended, or placed at | 
* their common Center of Gravity, and proceed — 
ww as before ; that iy. as fa: * on: were hut: two th 
1 1 Bene E li te, 7 C 
"hf F. Nou have Mee oc 5 C 
13 M. This is both eaſy and eee N a 
1 Pray let me mention a Particular I have often 
11 | obſerved, 


- Coſmatherria Pueritis. 


this. 

P. I ſhall be glad to hear i 8 

M. When I have ſtruck againſt any Thing 
with a Stick, if the Stroke was too near my 


Hand, or too near the End of the Stick, my 


Hand was ſtrongly ſhaken ſome how, and 1 


felt Pall from the Stroke ; but otherwiſe it 


was eaſy and not painful to me. 

>h this Caſe, Maths, there is a Point i in 
the Steck or in any Thing with which you 
ſtrike, called the Center o if Perey on. When 
the Stroke, falls. on that Pl. it-is ſmooth and 
eaſy to the Hand; for the Parts of the Stick 


on each Side balance each other, and the Thing 


againſt which you ſtrike receives. the whole 
Force of the Blow. But if the Stroke falls too 
near your Hand. on. this Side, or too near the 


obſerved, 4 which I think has ſome Relation 0 The ſeventh 
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End of the Stick on the other, your Hand bears 


a Part of the Force, and is ſeverely ſhaken by 


it, which occaſions Pain. 


M. And whereabouts in the Stick may this 
Point, or Center e Percuſſion lye? 


P. About two thirds of the Length. of the 
Stick from your Hand; or one third of it from 
the other End. 


M. Then this gives me ſome Idea of the 


Center of Percuſfion,— 


XCVT. But to return: Why dv you fup- 
poſe that. the Earth. and Moon ſhould' revolve 
about their common Center of Gravity, rather 
than that the Moon ſhould' revolve about the 
Center of the Earth, which revolves about no 
Center but the Sun, the common Center of 
the Motion of all the primary Planets ? | 


3 


TEence. 
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The © dend P. The Earth and Moon, you know, mus 
tually attract each other; and if we ſuppoſe . 


no other Action to interyene, which may hin- 
der the Earth to yield to the Moon's Attracti- 


on, it is impoſſible the Moon ſhould revolve 


about the Earth at Reſt, without its being 
brought ſtill nearer and nearer to the Maon, 
'till at length they come cloſe together. . 
MH. T own I do not conceive this at all. 
P. Imagine the Moon to roll about the 
Earth at reſt, (no- other Action intervening). 
and in that Caſe the mutual Attraction be- 


tween them cannot bring the Moon nearer the 
Earth, becauſe ſhe has a centrifugal Force by 
Her circular Motibn, which hinders her from 
Feet k. to the Earth's Attraction: But the 


arth having no ſuch centrifugal Force, as be- 


ing ſuppoſed at Reſt, muſt 3 Held to her attrac- 


tive Power by little and. nie, till at length 


they meet each other. 


M. Thus far I bes: Their Attraction 


would grow ſtronger and ſtronger, as they drew 


nearer, till- at laſt they ruſfied towards each 
other. 

B. That would be the Conſequence: But 
if, to prevent that, the Earth ſhould have à 
projectile Force impreſfed upon it, in a con- 
trary Direction to the Moon's, and with a pro- 
per Celerity (i. e. ſo that its Celerity might be 


a fortieth Part of the Moon's,) then it will have 


an equal cen trifugal Tendency, and their mu- 


tual Attraction will as. little prevail upon it, 


as upon the Moon. 

M. The Matter.now is-intelligible. If two- 
unequal Bodies were tied together by a Rope: 
or Cord, and a Force only impreſſed on one of 
them (the greater ſuppoſe) ; That would drag; 
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the other after i it: But if a Force were impreſ-The 
ſed on both, ſide · wiſe to the Tenſion of the & 
String, and in contrary Directions, ſo that the 
Velocity of the leſs were as much more than 


that of the greater, as the Quantity of Matter 
in it were leſs ; they muſt both neceſſarily re- 
velve about ſuch a Point as made their centri- 


fugal Forces equal; that is, about their com- 


mon Center of Gravity. 
P, You enter very naturally into the 
Thought. 


M. Since the greater Body muff always be 
| is 
2 to my Mind Bebo Brabe's Syſtem of 


nearer the common Center of Gravity. 


lanets, —.— the Earth was ſuppoſed in 

the Center, with the Sun rolling about itt: 
Which was like uppen Mill-Stone rolling 
about a Pebble. 

P. I am 
this obvious _ eaſily ſhews. the. Abfurdity 
of that ingenious Fiction 

A. But in the preſent Caſe, Why: do. you 
make ſuch an nen if malen A n 
tervene? 

P. Nrauſe ſtronger Action a their 
mutual Gravitation might hinder the Earth 
from moving thus about their common Cen- 


ter of Gravity, and then the Moon muſt re- 


volve abGut the Earth as the- Center of her 
Motion. 9 — 


XCVII. M * conceive it: But then, 


hd you remember ſo well that 


how do you ſhew that, if both of them revolve. 


about the Earth as: their common Center of 
Gravity, the: primary Planet muſt . conſtantly 
receive a Variation of Impulſe in, a * 


Direction, as well as the Satellite? 


0 


ſeventh 
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The Suach P. You know then both of them revolve a- 
| cat 17 a Point (their common Center of Gra- 


which: revolves about another Point, 
'the Center of the Sun: :) In this Caſe there- 
fore it is the Center of Gravity that deſcribes 
a circular Orbit about the Sun, and neither 
the Earth nor the Moon, which revolve im- 
mediately about it. Now, tho” their Cen. 


add the 1 ee 


ter of Gravity were at Reſt, both the Earth 1 
and Moon muſt receive a projeckile Impulſe in 
contrary Directions, and with different Velo- . 
cities, as forty and one, to wit,) about this F 
Point; juſt as it was in your Example of the p 
two Bodies tied together with the Rope or- ; 
String: For if one of them only received an 4 
Impulſe about it, and the other not; that o- t 
ther, wanting centrifugal Force to reſiſt their N 
WS mutual Attraction, would be drawn nearer the c 
"9 W had centtifugal Force., 5 | n 
perceive it muſt be fo. v. 0 
P. This would be the Caſe if their com- ] 
mon Center of Gravity were at reſt, and the 3 
Sun abſent. But that. hit Point, about which | 
they roll; may be carried in a circular Orbit 0 
round the Sun, both of them muſt alſo receive t 
an Impreſſion, always parallel to the circular a 
Motion of his: Point; juſt as the Moon, in the 2 
former Suppoſition, was to receive an Impref- * 
fion always parallel to the circular Motion of p 
the Earth. 8 
M. I begin to an A. little into the as 
Matter. tt 
i the Earth now, as. War as the A 
Moon, muſt receive an Impreſſion alwaysparal- C 
lel to the circular Motion of this-Point : Fot if 1 
in the former C: Caſe the Earth's Attraction was Si 
not enough to carry the Moon along with — A 


' Cofmotheoria Purrilit. 


ſelf round the Sun, without ſuch-an. Tepreſ. The ren french 
& | 


on; the · Effect of that Attraction being r 
about 16 Feet in a Minute; ſo in this Caſe te 
Moon's Attraction would be leſs able to carry 


the Earth along, were not an Imp reſſion 


made on it likewiſe; the Effet of 2 Force 
being but a 40th Part of 16 Feet in a Minute, 


M. It is plain the Earth muſt receive an 


Impreſſion as well as the Moon. 

F. Then the Direction of this Impreſſion 
muſt always be changed, and the Impreſſion 
itſelf therefore renewed, becauſe the Direction 
of the moving Point, to which it muſt ſtil] be 
parallel, is always changed; ſince it deſcribes 
a circular Orbit round the Sun. For as, in 
the former Caſe, the Impreſſion made on the 
Moon was ſtill to be . to the Earth's 


circular Motion, and therefore ſtill to be re- 


newed ; ſo in this Caſe, the Impreſſion made 


on the Earth is ſtill to be parallel to the _— 


lar Motion of their Center of Gravity. 3 and 
therefore ſtill .to be renewed. 
AM. Vou have now gone through the whole 


Argument, Philon, Step by Step, ſo clearly, 


that I perceive the Neceſſity of the Reaſons all 
along; and it is as you ſaid. This makes the 
projectile Force of the primary Planets, which 
otherwiſe would be owing to one original Im- 
pulſe given them at .the Beginning of theic 
Rotation round the Sun, as much to require a 
conſtant Variation of Impreſſion, as that of 
the Secondaries themſelves. You: raiſed my 
Admiration before, when in our preceding 
Conferences you ſhewed me by what wonder- 
ful Means a primary Planet revolves about the 
Sun: But now when I conſider what conſtant 
"EO and manifoldImprefſionsi it requires, 

to 
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The ſeventh to 0 a ſecondary Planet revolve about a Cen: 
Conference. 
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ter, which itſelf mult revolve about another 
Center; Words lend but a feeble Aid to re- 

reſent my 4 Afﬀoniſhment; A fimple circular 

otion requires a conſtant Change of Direc- 
tion, and therefore a conſtantly renewed Im- 
pulſe: But when one circular Motion is blend- 
ed with another, and both'are wrought into 
one (if I may ſo ſay). in the ſame Body, with- 
out Diſorder - or Confuſion 3 z and when this 
amazing Compoſition i is multiplied with the 
Number of Satellites in the ſame Syſtem; the 
Heart of Man cannot {ſufficiently admire the 
Wiſdom of the Creator in contriving, nor his 
Power and Goodneſs in the conſtant Execution 
of ſuch a wonderful Work ! 

P. Hence, Matho, it appears more and more 
evident; how little SatisfaRtion there is in Phi- 
loſophy, if we exclude the immediate Action 
of the Deity. The Knowledge of the Laws 
of Nature is only the Knowledge of the Laws 
by which the Creator acts in eln the 

Univerſe We attemipt an impoſſible Thing 
| when we endeayour to explain theſe Motions 
without his immediate Action. And even 
They paſs over the Conſideration of many Far- 
ticulars, who acknowledge the immediate 
Hand of the Almighty in conſtantly renewing 
the centripetal Impulſe ; but imagine that the 
projectile Force once impreſſed on the Planets 
hath remained unvaried fince the Creation of 

the World, without the err . 
of the Deity. | 


XCVIII. 1. 1 think 1 now een 
ſomething more of the compound Motion of 


the FOO Planets than formerly I did; or 
at 


at leaſt I ſee how difficult fuch a Motion is 
be underſtood : And likewiſe from what you 1 = ; — 


— 


ſaid in the Beginning of our Diſcourſe, I 


I can gueſs at the Reaſon why the Action of 
the Sun, tho predominant over the whole pla- 


netary Syſtem, does not diſturb, or confuſe, 


the Motion of the — Planets, i in theſe 


lefſer Syſtems of Saturn, Fupiter, ad our 
Earth. 


P. What is the Reaſon you would alien, 
why this does not happen? 


Vou obſerved then, Go 3 we had 


faid before, That the Attraction of the great 


Bodies in our Syſtem does not immediately 


ceaſe at their Surfaces, but prevails through a 


certain ſpherical Space round them, according 
to the Quantity of Matter each of them con- 
tains; which occaſions the relatide downward 
and upward we have ſo often ſpoke of, peculiar 
to every great Body in the Syſtem. "Hence 1 
ſuppoſe, if a Body were placed in any of theſe 
particular Spheres, it would fall to that Planet 
within whoſe Attraction it were thus placed, 
and not to the Sun, or any other Planet, And 
on this account the Action of the Sun does not 
ſeparate the Bodies in any of the leſſer Syſtems ; 
becauſe the Satellites are within the prevalent 


Attraction of the Primary Planets about which 
they roll. 


P. You go on here at a great rate, Maths, 
without any Aſſiſtance. 


M. The Subject appears natural and eaſy, 
from what we have ſaid before. 

P. But how could you ſatisfy another Per- 
ſon, that the Force, whereby a Satellite is re- 


tained in its Orbit about the Primary Planet, 
A to that Planet ? pA 


to The bench 
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The feventh A. Tha ſame way that I n ſatisfy him 
Conference, that the Force, whereby the Primary Planets 
themſelves are rothlnat in their Orbits about 
the Sun, . points to the Center of the Sun. I 
| ſee plainly an Impoſfibility that any Body 
ſhould move in a circular Orbit about a Center 
in a free Space, unleſs it were conſtantly urged 
by a Force pointing to that Center, com- 
pounded with a projectile Tendency, or a 
Tendency to recede from that Center in eve 
point of its Orbit. This muſt hold as mu 
with reſpect to one Center as another; as much 
with reſpect to the Centers of the Primary 
Planets about which their Satellites revolve, as 
with reſpect to the Center of the Sun about 
which the Primary Planets revolve. You al- 
ledged indeed, as a Proof of this, that where 
there are moxe Satellites than one in the ſame 
Syſtem, the Squares of their periodical Times 
round the Primary, and the Cubes of their 
Diftances from it, are in the ſame Proportion; 
which is the Law that obtains with reſpe& to 
the Motions of the Primary Planets themſelves 
about the Sun: But whatever Strength there 
may be in that Argunient, it depends on you 
to make me underſtand it. Though even with- 
out that, the Caſe ſeems to be plain to Reaſon 
and common Senſe. For tell me, does not the 


tion, balance the centripetal ® 
P. Certainly, | LE 
M. Tf then the circular Motion were ſtopt, 
or if the Satellite had no centrifugal Force, 
what would be the Effect of the centripetal ? 
Would it not draw down the Satellite to the 
Center of the Primary Or in reſpe& of what 
Center is it a centripetal Force? » 


centrifugal Force, ariſing from the circular Mo- 


2— NL 5 25 


him =P, You: prove” this Matter convincingly Th The ſeventh, 
nets enough. Conference. 
out M. And * this Principle f it is, I ſuppoſe, 

Ss + that ou faid before, the Moon would be drawn 

ody down in a Minute ſome more than ſixteen Tees 

nter towards, the Center of the Earth? 

rged P. It is: And on the fame Principle too 

om- Mathematicians ſhew, in what Time any of 

ora the Satellites would. fall to the Center of its 


Primary; or in what Time the Primary would 
Ee fall 2 Center of the um. 

5 M. There muſt be fomething therefore u uns 
mary der this Queſtioh, „ fince it 18 15 plain; other: | 
ve, as wiſe you had not made a Queſtion of i it; ; and 
F muſt endeavour to be upon my guard. 

P. Tell me as; How are: LE particular 
Spheres of Attraction of the Planets ſeparated 
from the general AttraQion'of the Sun, v Which 
obtains over the whole Planetary Syſtem? 85 

AM. Re the Attfaction of any Plnet. 

Earth, for Inſtance) draws a Bod Body 0 
Center; and the Attractſon of the Sun draws 2 
Body towards his Center; tllete muſt be 15 
Limit betwixg them, where, the  contraty A 
trations ate/equal,” arid wher 
pheed;"it' Shogle' have a 
From the Furth o the ane Side, or "the, Sul 
on the other; to'this Limit is uþ | 
contrarily, from ch Limit to Abel is Town: 
ward. Gravity therefore (as' vou, obſerv'd) is 
but relative, and no wa eſſential to latter 3 
linea Body plac ced at this Limit woulg ws 
Tol att eettatnly In- fh TIt l Ma 
For as the Ear attracts a F. at its 
the Sun attracts a Body at his Surface more 
Vol. II. — 


tate to neither tee, 2200 
more ſtrongly chair the San tracts it; a 8 
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The ſeventh ſtrongly than the Earth does; and ſince the 


Conference. 


88 


Force of both Attractions decreaſes in a certain 
Proportion, as the Diſtance from the Sun or 
Earth increaſes; it muſt be, that in ſome cer- 
tain Point between them their A Fe arces 
ſhould be equal. 


1. This:is what T meant: e 


if a Satellite keeps within this Limit, it muſt 


revolve about its Primary, within the Sphere 


| ticular, ' 


of whoſe Attraction it is. Hence likewiſe. I 
ſuppoſe, the greater the Sun's Diſtance is from; 
the Earth, or any other Primary Planet; that 
is, the larger the Solar Syſtem is ſuppoſed to 
4 the larger the Sphere of Attraction of the 
arth or any other Planet, muſt be of conſe- 
quence; or, the farther this Limit between the 
un and it will be ne from . ANY thy: 


Body i in the e 


xclx. P. It is ER 8 Aland for 
you to imagine ſoʒ but in Reality the thing 
Is directly contrary to what you ſuppoſe... 
M. Pray ſhew me my Miſtake in this Pare 
P. I muſt firſt tell you 8 the 3 
Attraction decreaſes i in — — the Cen- 


ter of the Sun (or of any other attracting Bo- 


W as the Squares of the Diſtances from that 
nter increaſe ; and contrarily. + 1+ 

AM. Explain this by an Example. +. 

P. The Sun at twice the Diſtance attzaddy 
4 Body but with a fourth Fart of the Forcej 
it would do at once the. Dif nce 3; anduat 
iſtane 5 but with 2 ninth, Part of 
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Diſtance, but with a ſixteenth Part of the Ts ſeventh. 
Force: And ſo on. 5 _— | 
P. It is ſo: And when the 1 as $a. 
leflened ; at half the Diſtance he attracts four 
times more ſtrongly, at a third Part the Diſ- 


1 tance, nine times more ſtrongly, Se. | 0 
re M. This is a Conſequence of the laſt Caſe, 
mult P. Since then the Attraction decreaſes, as 
Don the Squares of the Diſtances increaſe ; and in- 
iſe. 1 Ml creaſes as the Squares of the Diſtances de- 
from creaſe ; both Caſes are thus briefly. expreſſed. 


The attractive Force is inverſely as the & Gs 

the Diſtances from the attracting B ody. 1 * 
M. This is ſhort — 44s _ plain wo, 

when one conſiders the Exam ples.m— 
P. Thus the Attraction decreaſes, as the 
Diſtance of the Sun from the Earth is increa(- | 
ed. Let us conſider next how it will be in- 
creaſed, notwithſtanding the Sun always ap- 
pears of the ſame Magnitude whatever his 


ching Diſtance be: For as the Attraction grows 
2 ing leſs in the one Reſpect, it grows grate in the 

i Pa 10 other. +1 

* M. Pray ſhew me how e 
* P. If. the Sun were at twice the Diſtance, 
eee his Diameter muſt be twice as big, that it 
N Bo- may appear but equally large to us: As a Pole, 
— or Tree, that it may appear to the Eye at 


twice the Diſtance as high as another at once 
che Diſtance, muſt in reality be twice as long. 
M. It muſt be ſo according to common 
Senſe, and by an eaſy Propoltion.. in the * 
ments of Euclid. 


Parr of B. Therefore at twice the r hy he 
4 phage” Sun 8 D. , OT. Surface, muſt i In reality be four ; 
1 ag imes as large, as at once the Diſtance, that 


he may appear to the. N but equally big: * | 


— Sui * 


28 MATHO: or, The 

The ferenth I. This 1 think 1 likewiſe underſtand: 

| Por Square whoſe Side is two Feet, is four 

3 | _ as large as another whoſe Side Is but one 

= |. n 

oy | P. Right. Hence the If at twice ths 
| 18? .Diftance: oY have eight times 7 Quantity 
of Matter in him, to appear equally large to 
our Eye, he would need at but once the Di- 
ſtance: For a Cube whoſe Side is two Feet, 
or 4 Sphere whoſe Diameter is two Feet, is 
eiglit Tim mes a8 big as another whoſe Side, or 
Miameter, is but one Foot, ch 

M. It is fo indeed. 

<P. And by the ſame ſort of e 
going on with the Steps accurately, you will 
find that the Sun at thrice the Diſtance muſt 
have twenty-ſeven times the Quantity of Mat- 
ter in him, to appear of an qual Diameter 
to the E) e, that he would require At once the 
Diſtance. And at four times the Diſtance, he 
muſt have ſixty- four Times the | Quantity of 
Matter in him: And ſo on. 

M. I fee already that theſe are but Repe- 
titions of the firſt Argument, on the Suppo- 
ſition of different Diſtances of the Sun. 

pP. That is to ſay then, the Quantity of 
Matter in the Sun muſt be as the Cubes of the 
Diſtances we fuppoſe him to be at from'us. * 
N. Becauſe his Diameter is increaſed with 
his Diſtance; and his e with the Cubes 
of his Nianbeter? 5 a 15 
P. Right. Miner; vis, ng N 
A. What do you RIP oval all mis? 
P. At twice the Diſtance the Sun a8 at⸗ 
tract four times leſs upon the account of his 
- double Diſtance; but then be will attract 
eight times more upon the account of his 
„A — | octuple 


— 


Cofmotheoria Puri: | a 29 


ae That is, in effect, he will The ſeventh 
attract twice as rongly as at once the Dif- cn 5 
tanice. .... 3 
M. You will leave me 8 if you go. 
on ſo faſt with your Argument. 
P. Take it thus then. An equal Sun at 
twice the Diſtance would attract but with 
fourth part of the Strength of aur Sun at half 
the Diſtance, being twice as remote from us: 
But that he may appear of an equal Bigneſs 
to us with our gl he muſt have eight — 
the Quantity of Matter in him; and on that 
account muſt attract eight times more than 
this fourth Part; That is, he will attract e 
as forcibly as at once the ang 1 
M. I underſtand it now: 8, Piffange ſtance 
leſſens his Attraction, but 55 Ae 5 i 
Matter (growing faſter than his Diſtance) in- 
creaſes it more than it is. leſſened - . 
P. It is ſo; And bythe fame 3 15. 
peated you "will perceive. that, at thrice the 
Diſtance, he will attract thrice as ſtrongly and 
at four Times the Diſtance four times as 


ſtrongly as when we ſuppoſe, him at once, . 
Diſtance. 


M. It will thdeed. 7 
P. All this is thus compriſed i in few Word,. | 
Since the Attraction of the Sun. decreaſes in- 
8 be verſely as the Squares of his Diſtance, but in- 
11, 4% cont directly as the Cu es of his Diſtance; 

„ abſolutely ſpeaking it will be increaſed as his 
$32 28 Diſtance direttly.. Thus if his Di ance be 
Will at- 20000 Semi- diameters of the Earth us, 


_ 
of his be will attract the Earth twice as, forcibly as 
attract if it were but 10000 Semi-diameters:. And if | 


er hu it be 30000 Semi diameters, thrice. as forcibly: 
oQuple And fo On. 


1 
—ͤ—ũ—4q—6 VG A —k—— — 


* 2: EA 10109 . 


The ſeventh 
Conference. 


— — 


; 


MATHO: or, The | 
C. M. You have given me a good deal of 
Light into this Matter, in a ſhort Timie: And 
from this I ſee, the Attraction of the Earth 
remaining ſtill the ſame, whatever the Sun's 
Diſtance be ; the farther we ſuppoſe the Sun 
removed from the Earth, the nearer this Limit 
of equal Attraction will approach to the Earth; 
and the leſs we ſuppoſe his Diſtance from us, the 
farther that Limit will recede from it: The con- 
trary of which 1 ſhould have inferred, had 1 
deen left to my ſelf. | N 
e eee be fatisfied of this 


from another Conſideration: For the greater 
the Sun's Diſtance from the Earth is, the 
larger its annual Orbit muſt be, as having a 
larger Radius; and the larger the Circle is, 
which is run over by the Earth in the ſame 
Time, the greater the Earth's centrifugal 
Force muſt be: Fhe centrifugal Force in this 
Caſe increaſing directly with the Radius, or 
Diſtance of the revolving Body. . *©« 

AM. I fee it plainly: And the greater the 
' Earth's centrifugal Force is, the ſtronger the 
Sun's Attraction upon it muſt be, to keep it 
from flying off ; and the ſtronger the Sun's at- 
traQtive Force is, the nearer the Point, where 
the Earth's Force and his would ballance each 
other, muſt approach to the Earth. So that! 
am ſatisfied now upon a double account that 
this is fo. But pray might not this Limit be 
determined, according to any particular Diſ- 
tance the Sun were ſuppoſed to be at from the 


Earth? 5 
great Difficulty. 


« 


P. It might with no 
M. Then I think it would be very agree- 
able to aſſign that Boundary, beyond which 
our Moon could not roll. We ſhould thus ſee, 

: | ” upon 


+ > = > we ol — ms 


N. S 


Coſimothooria Nair lb . 7 „ 


JEN upon the Suppoſition of ahy particular Dit. The ſeventh 
deal of tance, how nearly ſhe were hemmed in; or 38822 
And if there were room for another Satellite to re- 

Earth volve without her. I ſhould even think that 

Suns affigning this Boundary might be of uſe to 
he Sun help to determine the Sun's real Diſtance from 


Limit us; in caſe, on the common Suppoſition, it 
Tarth; were found to be ſo near the Moon's Orbit, 
us, the WW that the Sun could not be farther removed from 
e con- us, without this Limit's encroaching. on the 
had! Space in which the Moon were to revolve. 


4 P. Here we muſt proceed by degrees, Ma- 
of this 0: for though what we hive hitherto ſaid 
greater ſeems plain to you and me, yet it will not be 
is, the eaſily allowed that the Moon's Motion would 
ing a be diſturbed, though the Limit uf equal Attrac- 
rele is, tion between the Sun and Earth fell within her 
e ſame Orbit. 
trifugal M. Would the Moon revolve as a Satellite 
in this about the Earth, if ſhe were more attracted 
us, or by the Sun than by-the Earth in the interior 
Wo part of her Orbit? 
ter the P. This Particular of: diſturbing the Mo- 
ger the tion of the Moon is explained in a different 
keep it Manner. There is an Axiom, or Propoſition 
in's at- in Philoſophy, which ſhews, we are told, that 
, where the Moon's Courſe might be preſerved regu- 
ce each BY lar about the Earth, tho ſhe were a thouſand 
o that! times more attracted r Sun than to 
nt that the Eartn “. 5 


imit be AA. A thouſand Times! Pray: what i is he 

xr Diſ⸗ Propoſition? - 

rom the P. It is this If Borces.i in parallel Direfti- 

35 ons att equally.) on all the: Bodies of any | Syſtem, 

ty. their relative Ae cannot therel 2 —_— 

| agree- ood Rage! 1:7, M. 
which See the Hifory of the: Weeks cf the Lecened,. for: Ors 


thus ſee, tober 1738. Art, XXX, Fag. 269. 
upon 


1 ke: feventh NA. I. 
ws: eee like this Axiom before, hen you ſhewedime 


the Difference between abſalute and relamie 


Circumſtances dre very different 5 »thetefyre 


not thereby be diſturbed, ſeems to me to ſhew 


A AT HO: or, The 
remember you mentioned ſomething 


Mot an; and then I thought I aw in what 


Senſe it was true: But as it is applied here I 


do not ſee the F orce of Its: and —_—y it pre 
ſtrained too far. 5 off 18 1 ne” 
P. How did you underfland it aun“ 
M. I ſuppoſe the Axiom was to be Wb 
derſtood, that the .Paralle] Furces impreſſed 


on the ſeveral Bodies of the Syſtem were not 


to deſtroy the particular Forces, whereby 
thoſe _— moved relatively among them 


ſelves: Or ,\that rn. the Bodies of the Syſtem 


yielded equally to, and were {equally carried 
Anf (in the immenſe Space ſuppoſe) by the 

parallel. Forces. And on theſe Conditions the 
Senſe of the Axiom ſeems plain and obvious): 
But in the preſent Caſe, whereithe 'Earthand 
Moon revolve about the Sun sa Center, the 


the Axiom ſeems leſs applicable.) Phe Sumi 
eue. unction of the Moon uttradts her one 
„and the Earth (which doth not yield to 
theSank Force, ſo as to draw nearer hi 
attracts her the other: And in- this Caſe, 
the Sun's Foree in drawing the Moon'dowh 
towards himſelf werea thouſand times gi 
than the Earth's in drawing her the conmraty 
way; or if the firſt were but barely Vequalitd 
the /a/t; then tlie Axiom inſtead of Odbing 
that the relative Motions of the dyſtem̃ cou 


that the Niem itſelf ſhould be * diſſolved. 
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| pal Condition, which 18 That the Earth be 7 the Trench 
f Ne eee . —— 
r 17 Condition; as Take it pt 

E met up Thing intended, For- the Ea 

: centrifugal Force Salers it from 2 0 

W nearer the Sun, or beifig carried along wit 

his Attraction, how great ſoever it may be 

ſuppoſed to be: But when. the Moon deſcends 

to her Conjunction, her centtifugal Force in 

her own Orbit rather cönſpires with the ſupe- 

rior Force of the Sun. And the we ſhould 

ſuppoſe that the Tipreſſwn we ſpoke of Before 

{which is ſtill made on the Moon parallel to 

the Earth's cireular Motion) hindered her 

from deſcending t6 the Sum; yet ĩt could ne- 

ver aſſiſt her in riſing after her Conjunction 

through tire oppoſite part of Her Orbit; ſince 

this. Impreſfon would carry-her in a n 

trieal Cirele to the Earth's Orbit, or bend her 

Courſe the contrary Way. Of the eur Firees - 
therefore; which act conſtantly "upon, her, 

three reſiſt her riſing after the anche; : 
viz. the Sun's tra seg Force, #he 15708 im- 
preſſed always parallel to the Earth's Motioh, 
and her centrifàgal Force in her on Orbit : 
Whence we have nothing left to: make her 
mount towards the Earth's Orbit, but the 
weaker Attraction of the Earth itſelf. It'is 
here I conceive where the Difficulty les; and 
in turning up again it appears to me. the pre- 
valent Attraction of the Earth is*neceſſary :.- 
Otherwiſe ſhe would move from her Conjunc- 
tion (not indeed down to the Sun) but for- 
ward in a ſeparate Orbit of her own; incur- 
vated to the Sun, and bent from the Earth, 
which muſt ſeparate her from rolling about the 
Earth as a Satellite. - 
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The} rk P. Have you done? 


: „AM. I may not perhaps have ſpoke ſo intelli- 

| gibly as 185 ON bo * oo I mean in 

ort is this. The Orbit of the Earth is e- 

very Where equally diſtant from the Sun; 

therefore the Earth never yields to the Sun's 

Attraction: For as its Gravitation would 

carry it down to the Sun, and its projectile 

Force would carry it to a greater Diſtance 

from him; by a Compoſition of both Forces 

it keeps ſtill at an equal Diſtance from him. 

But the Moon ſometimes deſcends nearer the 

Sun, and after that aſcends to a greater Diſ- 

tance from him: And this riſing to a greater 

Diſtance is not relative but abſolute. For 

when the Diſtance between two Bodies is 

changed, one of the two at leaſt muſt have a 

real and abſolute Motion; and it will not be 

ſaid, I believe, that this. real Motion belongs | 

. to the Sun. Now when the Moon moves ab- 

ſolutely to a greater Diſtance from the Sun, it 

muſt be by moving againſt the whole Force | 

of his ſtronger Attraction, by means of the 

weaker Force of the Earth; which appears to 
me really impoſſible. And if this be ſo, it | 
muſt be a falſe Explication of the Axiom, 

which makes it contradict a plain and ſelf-evi- W 

dent Truth, vis. When two unequal Forces are 

at once impreſſed on the ſame Body in contrary Di- 

riections, it muſt yield to the ſtronger, and not to 


the weaker, 1 
P. I both underſtand what you ſaid before, 
and what you ſay now, very well; nor do | ll 
fee at preſent what can be reply'd. 2H 
M. It appears to me likewiſe, that we 
may come to the Solution of this Difficulty Wi 
very eaſily thus. Imagine the Earth to _ Y 
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by ſome Power or other from yielding to the 
ng Force of the Sun, while the Moon 


performed her menſtrual Courſe about it: And 
if the Attraction of the Sun were ſtronger than 


that of the Earth, ſhe muſt yield to that pre- 


valent Force, and be carried off from the 
Earth. Now when the Earth has its projec-- 
tile Force impreſſed upon it, no new Force is 


impreſſed upon the Moon, except that in a 


parallel. Direction always to the Orbit of the 


Earth: And this, as has been obſerved, could 


never help to carry her upward from the Con» 
junction; but would. rather. bend her Courſe 
concentrical to the Earth's.. | 32 


' CI. P. Your Reaſoning becomes clear 
and intelligible, Matho, by arguing thus from 


the Point of the Moon's Conjunction: But if 


the Limit of equal Attraction between the 
Earth and Sun. lay within the Moon's Orbit, 
it ſeems no leſs true, that ſhe would be drawn 
out of her Courſe from any Point in the interior 
half of her Orbit. 1 85 „ 

M. Pray make me underſtand how this 


| could be. 


P. If this Limit were at the. Diſtance of 40 
Semi-diameters of the Earth (ex. gr.) from its 
Center, that is, 20 Semi-diameters within the. 
Orbit of the Moon; imagine. a Semi-circle. 
concentricat to the interior half of her Orbit, 
deſcribed through.this Point. And ſince the. 
Attraction of the Sun is nearly as great at the. 
Earth's Orbit, as at the Point of the Moon's 
Conjunction, this Semi-circle will ſhew every: 
where the Limit of equal Attraction between 
the Sun and Earth; and therefore it ſhews that 


the. 


{ill in the fame point of its Orbit, hindered The ran - 
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dn fovenith the Moon is within the ſtronger Attraction 


Conference. 


e O; Ib 


o \ 


3 through the whole interior half of her 
it 

. It is ver y pig Teoneetped the Link 
of equal Atem ion confined to one Point; 
namely, in a Line reaching from the Cetiter 
of the Earth to the Center of the Sun: But 


this Semi-cirele ſhews me the whole Bounds 


of the Sphere of che Earth's Attraction, with 
reſpe& to the un. For if the Semi circle were 
turned round on its Radius which par 
through the Center of the Earth, it woul 

form an Hemiſphere circumſcribing the Farth's 


Attraction, FO it from the Sun' 5 u- 


perior Force. 


df the Gund £6) t 

„ M. Tf then we have Wies nch kithets 
to, this Condition; I think, ought to be added 
to the Axiom above; viz. Not only that the 
parallel Forces act cqually on all the Bodies of 
the Syſtem; but that the whole Syſtem yield 


to theſe Forces, or be equably carried alon ag by 


them. Otherwiſe we all ſo explain this 
oftron; as to make it contradict the felf-evi- 
dent Truth I mentioned juſt now. 
P. Theſe are the Conditions on whith you 
ſaid the Senſe of the Axiom - was plain and 
obvious. Now it would mach conduce to the 


clearing up of this'whole Affair, if you could 


ſhew by plain Examples that the Axiom holds 


on theſe RG and cannot hold without 


them. 
M. Let me take a little Time to digeſt my 
Conceptions. 
P. Take your own N 


A. 
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A. Let us Frſt ſuppoſe chat two Bodies The feveark 
enn 8 along in a- free ſpace, with 2 


Celerity, and in the ſame Direction, by 

parallel Forces. They would then be! * 
1y at reſt, or they od? not change Diftance 
with reſpect to each other : And-in this cafe 


it is eaſy to ſee that a ſmall Force might make 


them approach to, or recede from one another. 
Let them be ten Feet aſunder, and carried 
down at the- rate of ten Feet in a Minute; and 
let the laſt; or greateſt of the two, attract that 
which is before it, at the rate of one Foot in à 

Minute. I choofe theſe ſmall . and 


Quantities, that the Imagination may not be 


perplexed with Diſtances and Forces: almoſt in- 
comp rehenſible. 1220 

"pa Vu do Hidbt to Hake the Siippoſition | 
as 2 ſimple as poffble: That is the readieſt way 
to come at the Truth. 

M. Ti theſe Cireumſtances the tu Balles 


Would come together in ten Minutes, after the 


or l had 2 an Hundred Feet, 

and the deim ninety : For here in every 
Minute the Motion rr the under 2 * retar- 
ded one Fot by the Attraction of t e ; 
and in effect it bs the upper Body which ap- 
proaches the lower, or runs over the whole 1 re- 
htive Diſtance between them: Or it is the 
aper Body that deſcends with the parallel Force 
in this caſe, and not the under Bady.that mounts 
againſt it. That take to be ah abſolute Im- 
poſſibility. But now if we ſhould ſuppoſe the 
upper Ba to be detained in any manner, or 
hindred from being carried along By this pa- 
rallel Impreſſion, while the Her and lower Body 
were left to follow its Impulſe ; this laſt would 
then be carried down from the other at the 
| | rate 


3 8 MA THO: or, ©, The 
The ſeventh rate of nine Feet in a Minute; which is the 
Conference. Difference between the Fe of os um 
* Forces. 


P. All this is W 12 710 
M. Let us farther ſuppoſe while the u 3 
Body remains fixed and immoveable, that the 
under Body, ten Feet diſtant from it, receives a 
tangential Impulſe, in ſuch. Proportion as 
would make it revolve about the other in a 
Circle, if the parallel Forces did not act; and 
it is equally undeniable that this Body could 
not riſe againſt the parallel Force, which i is 
ten Times ftronger than that wherewith it is 
attracted. to a Center. For the whole Force 
of the Attraction is not oppoſed to this ten- 
fold greater Force, but in one Point. 

P. If one Degree of Force overcome ten, cer- 
tainly nine of them muſt, be overcome by no- 

NE. - --- 

. M4. Laftly, If we ſhould now ſuppoſe the 
upper Body — fixed, but poet ty we by the 
parallel Impreſſion, the under receiving 
the tangential Impulſe, as before, now — 
revolve about it; not by riſing abſolutely, a- 
gainſt a greater. Force, but by the other Body's 
falling down, and its getting many to he 
upper Side. | 

P. It appears to me, Matho,. you have pur⸗ 
ſued your Suppoſition fairly h. and ſhewn il 

what you undertook... . - = 
Eil. M. It ſhews, if I have repreſented 4 
| Things right, that when.both the Bodies are 
carried equa w along by the. parallel Forces, 
their relative Motions are not thereby diſturb- 
ed ; but that without this Condition the Syſ- 
tem. itſelf is difſolyed. For, where the upper 
Body w. ts not to be carried along, the 


under | 
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under Body was carried off from it: Nor could The ſeventh | 


* 
N * 


this laſt revolve about it then in a Circle, , 
prothe aff a projectile Force. And *®_. 
this is applicable to the Moon, if the Limit of 
equal Attraction between the Sun and Earth 
fell within her Orbit. She would be carried 
off by the ſtronger Force of the Sun in every 
Conjunction: Unleſs indeed we ſhould have 
= Recourſe to the Interpeſition of the Deity to pre- 
vent this. Which, if it could be ſhewn neceſ- 
ſary I ſhould not be againſt : But for one to 
have Rccourſe to ſuch Interpoſition here, 
though it were neceſſary, would be to give up 
. the Axiom, | EO | 
P. More, I think, needs not be ſaid on this 
Head. | | 1 
M. We may vary the Conditions of the 
Suppoſition a little, till we come to the Cir- 
cumftances, in which only the Moon, as I 
conceive, could revolve about the Earth.- 
Thus, while the parallel Forces carry along 
the two Bodies at the Rate of ten Feet in a 
Minute, we may ſuppoſe that the upper Body 
attracts the Jower juſt fo much in that Time: 
In which Caſe the lower Body would move nei- 
ther Way, but remain abſolutely at Reſt ; and 
the upper would run over the whole Diſtance 
between them. If here the lower Body re- 
ceived a projectile Impulſe in due Proportion, 
it would revolve about the other, not by riſing 
abſolutely againſt an equal Force ; but by the 
upper Bodys being carried down, and coming 
nin below it. But if we ſhould ſuppoſe the ap- 
_ 7-7 Body fixed, fo as not to yield to the paral- 
lel Force, the other without a tangential Im- 
pub would remain ſuſpended between equal 
orces, at the Diſtance of ten Feet ſtill * 
| | e 
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 -gles to the firſt parallel Forees; or tho? the 
firſt parallel Forces now tended to a diſtant 
Center, fo that this Syſtem revolved about that 


off at a Side from the greuter; But could not 


reuolde abdut it. And this wold be the Cafe. Wl 
-between the Earth and Moon, if the Diinit f Wl 


or if ſhe were equally attracted by the Earth. WW 


on the one Side, and the Sun on the other-. 


P. I have nothing to reply; every Thing 
ſeems as plain nete an in aer Ce. 
M. We may in the laſt Place ſuppoſe xhat 
the parallel Forces impelled the two Bodzes at 
the Rate of but one Foòt in a Minute, while 
the upper Body attrafted the lber at the Rate 
of nine Feet in that Time. And in theſe. 
Circumſtances the upper Body would only move 
one Foot by the Porce of the parallel Impreſ- 


ſion, while the Ir moved nine Feet againſt 


it : Bat here it moves by the ſtronger Force, 
andthe whole Syſtem yields to the parallel Im- 
preſſion à Foot in A Minute. And though 

now the Deſcent of the greater Body were im- 
peded, che nder Body by this ſtronger Attrae- 


tion would nevertheleſs come up to it. -If then 
this laſt received a projectile Impulſe, to give 


it a centrifugal Tendency, it would revolve a- 


bout the other as a central Body, being within 


the Sphere of its more powerful Attrackion, 
and having no where in its Revolution a ſu- 


perior Force to overcome. Nay, though 
now both Bodies ſhould receive an Impulſe al- 
ways in parallel Directions, and at right An- 


diſtant Center; the leſer of the two Bodies 
would ſtill perform its Revolutions about the 


greatir e And if this Her Body received a 
nn Iſe; it would then be throwh Wl 


greater; 


; 3 fill regularly maintained by ſome 


thats Nur. 
e realer 3 all theſep different Lin 


n Hand. Which is uc d the Cafe of 
E the Moon, more powerfully attracted Vy*the : 
3 Earth chan the Sun; of when the Limit of 


e | 3 i val Aktraction Fallswithout ber Orbit. 


1 o uſe your own Words, Matbo, the 
; Fg? Things 1 ſo often to be fired and 
the Conditions ſo often to be Lepelteg, that 

there is ſome Diffculty: in-\follovpin g the Gif 

ferent Steps of your ſeveral Suppoſitions': But 

when they rare diſtinctly conceived 12 

ſoning ſeems very cloſe. From the f . ret Sup 

poſition -it appears that the Moon cbuſd not re- 
volve about the Earth if the Limit of equal 


her Orbit; and the ſecond ſhewys that it WOül 
not be enough to make Her Tevolve, 
that Limit coincided with her Orbit. Whetice 
it muſt fall without the Space ſus revohyes in, 
acrording to the Conditions of thethird Bu- 
poſition. But it is certainly Time now to 
leave this duhject, ſihoe we: have nothing more 
to ſay about it. LEES inte nnn 


A. Ferit me rg to alt you n 8 


tions. — 
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CIV. 92 Daly tell: ma, wiper -the Dif- 
tances afligned to the Sun bring this Limit of 
equal Attraction between the Earth and bim, 
within the Orhit of tlie Moon? I 
P. If the Suns Diſtance from Us. ede 
34000 Semi-diameters of the Earth, as ſome 
have ſuppoſed” that Limit would fall, at a 
middle Rate, 26, and ſometimes 20, 8emi-di- 
aten on a Nrn. within the Moon's'Or- 


n III I bit ; 


Attraction betwrekn it and the Sun fell within 3 


2 : 1 * 
, z 
3 8 7 


1 he ml 
| The ſeventh bit; that is, about 104000, or 1.16000 Mils 


Conference. nearer the Earth than the Moon. ; ws 
. Then that Diſtance muſt certdinly" be | 11 
too great; for it is inconceivable that ſuch » Wl FR 
large Portion of the Moon's Orbit ſhould lie | x E 
within the Regions of the Sun“ s ſtronger At pi 
traction. 7 
B. The whole interior Half of her Orbit, = 
Matho, would then lie a great Way within his 8 
ſtronger. Attraction; as has already been ob- +, 
ſerved: In which Caſe, the Earth's 1 on th 
the Moon would ſometimes be little more than r 
a. fourth Part of the Sun's Force upon her. E 
And here it is very remarkable, that the weak. th 
er the Earth's Force were on the Moon in ec 
Compariſon of the Sun's, the more equal the al 
Sun's Force would be on both the Earth and tl 
Moon, and the Directions, in which it acted a 
on both, more nearly parallel: So that the fe 
Conditions required, poking to the aforeſaid t] 
Explication of the Axiom, for diſturbing the b 
Moon's Motion leaſt, ( viz. That the Sun at- 8 


tract both the Earth and her equally, and in 
parallel Directions,) weuld be attended with 
another Condition, which would diſſolve it 
- "rack namely, a great Exceſs- of the Sun 
orce above the Earth's upon her. And theſe 
inconſiſtent Conditions muſt e increaſe 

together. \ 9 Ig 
AM. Let me confider this A 2 
The greater the Sun's Diſtance from us is, the 
more equal his Force upon the- Earth and 
Moon "Jill be; becauſe- the Difference be- 
tween the Squares of the Diſtances of the Earth 
and Moon from him muſt be the: lefs..' And 
| likewiſe the greater his Diſtance is, he mull 
nn both the more nearly in parallel Di- 
rections. 


* 
* S 
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* 
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nearer the Limit of equal Attraction betwixt 
nim and the Earth mu 12 — the Earth; 
or, the lefs the Earth's Force on the Moon 
muſt be in Reſpect of his. I fee it very 
plainly, Philon ; it is as you ſay. Theſe incon- 
[Rent Conditions muſt increaſe together. And 
this Conſideration ſeems to make the Expli- 
cation of the Axiom ſomewhat irreconcileable 
to itſelf : For ſurely it could not be pretended 
that the Motion of the Moon would be more 
irregular, if ſhe were more attracted by the 
Earth than by the Sun ; and yet the greater 
the Earth's Attraction were upon her, the lefs 
equal ſhould the Sun's Action be on both her 
and the Earth, Pray inform me next, if 


and Jupiter, or between the Sun and Saturn, 
fell within the Orbits of their Satellites; could 
that remarkable Proportion be then obſerved 
between the Cubes of the Diſtances and the 
Squares of the periodical Times of thoſe Sa- 
tellites? e 9 * 
P. It could not; for that Proportion is a 
neceſſary Conſequence of thoſe Satellites being 
attracted to the Centers of their reſpective Pri- 
maries, by the ſame Law as the Primaries are 
attracted to the Center of the Sun: That is, 
that their Gravitation to their Primaries be 
increaſed, as the res of their Diſtances 


o 


could not obtain, if they gravitated- more to 
the Sun than to their primary Planets. _ 
M. It ſeems then, what could not agree to 
the Syſtems of Fupiter, or Saturn, could as lit- 
tle agree to the Syſtem of the Earth and Moon. 
For, tell me, if 3 or 4 Moons revolved about 


the Limit of equal Attractun between the Sun 


from theſe Primaries decreaſe. Which Law 


dur 
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and Squares of their periodick Times. 

P. They would obſerve the ſame Peoparths 
on; for they would gravitate the fame Way 
do the Earth, as the Satellites of Jupiter or Sa- 
turn do to thoſe Planets. aApd it is obſervable 


here, Matlu, that the great Author, to whom 1 
e owe the Diſcovery,” and whole Theory of in t 
Gravitation, makes the fame Suppoſition of Ea 
more Moons. reyelving about our Earth; and twe 
concludes they would all obſerve this Propor- | not 
tion, and therefore the fundamental Law of Ax 
Gravitation, where the attracting Forces are the 
reciprocally as the Baume of the Diſtanom Fe 
from the attracting Body * . n bak Ea 
. But they could not obſerve that Piopob tan 
tion, nor this fundamental Law, if they wers Ea 
A thouſand Times, or twice, or but more at- ef] 
tracted to the Sun, than to the Earth Qu 
36 P. They cdu not then ſo much: as revolve IN 
about the Earth, if we have reaſoned rightly 
on this Point before. TIN 1 att 
AH. Abſolutely ſpeaking, actörding to this Ca 
Senſe of the 3 is poſſible that the Moon dr 
might tevolve about the Earth, though the m 
Limit of equal Attraction between the Sun and thi 

it approached to its very Surface 
9. That is teo extravagant A: Suppoſition, th 
Matho, and makes the Earth's Attraction af th 
little or no le at all to tle Moon's rerain te 
about it. Wn w 
8. Si 8 . 'ures Yn terram DEER . ac 4 


ft in Syſtemate Saturni vel Noris: + hatum tempora periodica E 

(per argumentum inductionis) obſervarent legem — 
4 a Keplero detectam, et propterea harum vires centripetze forent 
xeciproct ut quadrata diſtantiarum à centro terre, Philoſo ee. 
Wat. Princip, Math, Lib. 3. Schol, — 8 
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M. Vet it ſeems a genuine Conſ equence of The rann 


— 
gravitate a 
thouſand Times more to the Sun ) Or is it 


what is aſſerted-t For why ſhould an 
be had to the Earth's Attraction, iche 
might revolve about it, and yet 


impoſſible that the Sun ſhould attract at the 


Surface of the Earth, As ſtrongly as: the Earth _ 


itſelf ? 


P; Iti is poſlible more - Ways than. one : | But 


in that Caſe all Bodies on the Surface of the 


| Bart would be looſe, or in Suſpenſe: between 
| two equal and oppoſite Attractions, and could 
not therefore revolve with the Earth on its 


Earth at 


Axis: Their centrifu 
them off towards the 


98 


5 orce would throw: 


M. Might not the Mon revolve about the 


ur or five Times the prefent:Diſ- 


tance from it; provided the Sunattracted the 


Earth and her equally” Nl 207 1 


P. Pray when will you bare done w with your 


Queſtions 2 


MH. Very ſoon: Anfwer this: 


P. If the Sun were at ſuch a 33 as to 


attract the Earth and Moon equally, in that 
equal Attraction would 


Caſe the Limit of 


draw nearer the Center of the Earth, or fall 


more than 200 of its Semi-diameters within 
the Orbit of the Moon, when ſo far removed. 


M. Theſe ſeveral Conſequences ought, I 
think, to have been conſidered —— You ſaid 


wards it in a Minute??? - > 


rection of her projecti 


'7 cf 1 


* 


that the Moon, by her Gravitation to the Cen» 5 
ter of the Earth would fall 16 or 17 Feet to- 


8111 


P. So much ſhe is attracted: from the Di- 


le Force in that Time ; 
as the en Lhe _ uy hoon ie 3th 


— 
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" The ſerenth IM. And that on theſe Principles the Time 
Conference. of her falling quite v to the Earth 3 is HY : 
OP Wi e _ $ 
ith no gent meulty. 4 
AM. Now have done withm "Queſtion and = 
ſhall ſick to the firſt Reaſon whe the Action 
of the Sun over the whole Syſtem does not draw lat 
the Satellites from their primary Planets; at 
eaſt till I ſee ſtronger Arguments againſt it. 


P. The Condition you add is reaſonable. . 7; 
M. At the ſame Time though I chink-it —_ -: 


h mould ſtumble every Body, and they muſt de- C 
ſpair of ever — theſe Motions, if WW 
the Explication of any Axiom ſuſpended the WW 2 
plain ey ſelf-evident Truth I mentioned be- pe 
fore; or ſhewed roll when two unequal WF > 
Weer. act at once on the ſame Body in con- $: 


Directions, it may yield to the Wore 
wo ſition to the ſtronger. _ 
P. As long as that Truth lies in the Way, 
it will be the more difficult to aſſign any other 
| Reaſon than we have done, why the Primer 
Planets are not carried off from their Primaries 
by the Action of the Sun. 
. Do you want to be relieved, Philon 2 
BY of Very much: You aſk Queſtion after 
Queſtion without Mercy. _ | 
M. I am glad of this Confeſſion : My Ling: if 
gination is a little fatigued with theſe Niceties, CV. 
and not ſtrong enough to enter on a new Sub- 5 
ject; though I have not half done with the us n 
Particulars I deſigned to aſk. "Lherefors- 4, | 
ſhall be with you again very ſooůn. Wl is 
P. Then we muſt agree for the 1 how to ſ 
long we are to diſcourſe, and not. talk on 3: Hea 
your Diſcretion. + . ha 
M. We 5 think of that hereafter. it | 
THE 


GErrrnwrvuwöu fen 
f * 


een Pure 


41 


dieb coneunnis: 


4 1 hath 
 _ Hatho defires 40 8 * 45 Stcondery Phe 
nigbi not have revolved ſeparately about the 
os as the immediate Center of their Motion ? 
If the Diftance of the Satellites from their Pri- 
maries had been greater or le, what muſt *, 
| Conſequences haue been | That there ma 
more Bodies in the Solar: Syſtem than are . 
 verable by us. In what Proportion the centri- 
petal Force is increaſed or diminiſhed," as the. 
Planet is nearer to, or more remote from the 
Sun. From what Cauſes the centrifugal Force 
becomes greater or leſs. It is ſhewn neceſſary, 
by bringing the centripetal and centrifugal 
| ph to on E — — that — Cy of 
the nces of the Planet: the Sun 
be — — * of ts rindi Times. 
And contrarilty, as this Proportion holds in 
Fact, from thence of is ſhewn, that ihe centri- 
a ugal,” and ther e the centripetal Force, muſt 
a inder ſely as ti e 5 
1 the San. Derne ; 
I Net 1 M 11 fi Hann . 
cy. P. FIND, Aae rd rok 
Word punctually; ; Wherefore let 
us now — how long: we are to diſcourſe. 
AM. I have obſerved, Phi, when a Man 
is every now. and then lookitig at his bg of 
to ſee whether the Hour be ntar, or paſt, 
Head is more ſet. on hat he is to de, than 
what he is doing 2 go prã Vet us'þ begin 'with- 
out. baby, ok Cod £9 * 4 IS 2 


. - * * 8 « * _ 
- p O 1 ' " my 
pa n n & 1 % * : 
10 
4 ty 2 
N 1 


> 


4 | 41 enn (or, The 
The — You will have my thing your on 
OT vy 47 My third Difficulty, ty, as you oy + f 
member, was, Wh hy, the Nr 3 
ſhould-not revolve ea about 9800 — 1 
ther than about other Planets, which revolve. 2 
about him? For there is a Simplicity in all 
the Works of Nature, t though ſtill pregnant 
with Variety of Effects; ſo that there muſt 
be ſome weighty Reaſom for aid of e 
Complication, and eo of 
Motions with circular: N eee ol 
P. It is very tru6;; + this Could eue done 
without 9 . * . 2 The Se Ar- 


| ag. Tn A — — babe 
raàiſes our Wonder, you find; to the grea 
Height; the Mind ſinks ur —— 
fox ſtretohing to get 4. full Wie, it is ſodn 
forced to flacken in the Attempt: And as to 
the Uſefulneſs, it is Garda the weinte aw 
we could concevmmme . 
» M4. I know rom Eliperidney) dn Ro 
Mind 28. force to ſlacken; but have no No- 
tion of the extenſive Uſefulneſs of. this complex 
Machination, which is the main thing I ”_ 

to be informed in. . 40 1% Yy AV 
„P. Vou will: diſeoyer.chis yourſelf as we 
go on; In the mean time it is caſy to-perceive! 
thus much of the Deſign . The-Sun, as Was 
 obſeryed beſbre, dh dt Seien of obkloground 
Light to che hole Syſtem ? Vpon this aecdunt 
the Poets ſometimes called :him then le 
1 erid; ,and for the JameReaſon. youiinferred; 
that he was to be a e, 
. -  "nitude 


ow 
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nitude and are in bene ofthe Planets The — 
at jolt round himnmnngngg 2 
ü . do remember it. ed en 

p. Vet it was not — top that all the Parts 
of the Syſtem; as well the remoteſf, as the 
that lie neareſt to him; ſhould enjoy this A 
vantage of his Heat and N 1 . 4) 0 
M. Tt was not: For as the Center of the 
Syſtem was the moſt proper Place for diſpen- 
ſins theſe with the greateſt Equality, it necef- 
ſarlly follows, that while the Diſtance from 
the Center is incresſod, the Influence of His 
Rays muſt be leſs perceived. ' 

Ps Whoa though Morcury, which 4 
next to the Sung and perhaps Venus the ſecond 
from him, eien enjoy this” kindly 
Auence'from his direct Ruys ys 3 pet our x 
which lies at a Ron Diſtance, e 
to attend it: tis by Her throwing back 

on the Earth His retire Spendor, Ap? — 
enjoy. the Light ef che San more ways 
one; and our Nip ; Eſpecially! meg = 
ter Seaſon,” botrow: a ' ſecondary rt of Day | 
from the Orb of. tho Mero © i117 We. 
Mf I have ofteri indeed admired the Diffe. 
renee of the Winter and Summer ful! „ 
Wben the Nights are long, the full Mes 
mounts high in the Heavens, and ſheds: 
ſtrong Bight F but in the Summer ey or yoo 
creeps dimly the Clouds: and V 
near: the ay; The Reaſen ef e 4 
think, is not diffscult te Be ſbund out. ae g 

P. RN eee de 3 he - 
but to ptoceed 7" N up is muclr farther "5 £0 g 
removed from — * the Syſtem (if we 
may fo calb the Sun) four Moons Toll) about _— 
955 which, by their quick Revolutions, «va 1 


* 


M 4 THO: or, The oY 
riouſly illuminate the Hemilphere of that 
Planet turned from the Solar Rays, and ples 
ſantly diverſify his Nights, though otherwif ; 
remarkably ſhort. For (if we might call the 
Revolutions of thoſe Satellites by the Name a 
Months, as we do thoſe of our Moon) ſome 
of the Months i in Jupiter are not ſo long a 
two Days with us, conſiſting of but who 
forty-two Hours; others of them are leſs than 
foup of our Days, and the longeſt of Wm 
which contains ty of the Days in 7 
is hardly equal to ſeventeen Days wi ; 
Whence ſome or other of theſe ns * 
either be in the Oppoſition, and ſhine. with 
Full Luſtre, or in the py e or in the 
Quadratures, almoſt every HA. Beſide, 
theſe Moons, by ane ma fold ſes (while 

— 2 dip into t Sade of their 
Primary, often obſcure the whole Body of the 
Sun, and. ſometimes intercept the Light; of 
one another) afford a moſt entertaining Pro- 
ſyect, and inſtructive Phænomena to the In- 
1 451 that Planet, if any ſuch there be 
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This is really a noble, and (if I ma) 
7).an expenſive, Contrivance for reflaRing 
Rays on all the Parts of this das 
Planer : Though he does not enjoy ſo; ſtxong i 
Light as our N yet I perceive he bath a 
| 1 more delightful Variety of Splendour. 
E. This Apparatus, Maths, t 
i= ight on all the Parts of the Primary 
2 is the more curious if e. cOnſider 
Diſtances from Jupiter l Equa- 
— > wer: Moons cannot be ſeen 3 the 
Curvature of his Surface intercepting them 
from the Spectators Eye: Therefore the 0- 
ther, Moons ape raiſed above theſe, to give 
(sel a 11... Taght 


* 


2 


Coſmotheoria Puerilis. 0 
icht (as it would appear) to thoſe in greater The ahm. 
W2titudes. © 1 8 


M. That ſeems really to be the Deſign. * 


a" 


= CVI. P. The Contrivance is ſtill height- 
„ed when we come to Saturn, the remoteſt 
„f the Planets. He hath five Moons con- 
| antly rolling round him, which variouſly 
row in the borrowed Light of the Sun on 
Ws diſtant Orb: And many ſuppoſe, becauſe 
f the large Interval between the and 
us Sth, that there is a fixth revolving there; 
oough the Teleſcope has not yet been able 
+ RO Giſcover it. Theſe, eſpecially the four in- 
Wcrmoſt, reſemble Jupiters Moons in the | 
Wmallneſs of their Diſtance from their Prima- ' 
„and Quickneſs of their Revolutions about | 
: Therefore they diverſify Saturn's Nights 
which in all Probability are likewiſe but 
hort) with various'and' beautiful Appearances 
f the ſame Nature as in Jupiter. But be- 
des all this, he is ſurrounded with that ſub- 
me and ſtupendous Arch, which we men- 
ioned elſe where; and to which nothing is 
ound equal, or like, in all Nature, fo far as 
ortals hitherto know. What a grand and 
oble Sight muſt it be, to behold in the Night 
ime, ſuch a lofty reſplendent Arch, riſing 
rom the Horizon on each Side, and ftretch- 
g up to the Heavens; which, as the Diſ- 
ance from it encreaſes, ſeems the more au- 
uſt and ſtately !- This prodigious Annukes it- 
elf probably turns round on its Axis; for it is 
eaſonable to ſuppoſe that no Body. in Nature, | 
tted for ſuch a Motion, is without it. Thus Af 
he Shadow of the interior Planet, which al- | 
ays falls on one of the Sides of this Ring, | 
„„ 1 


MATH: or; The 
The eighth when the Sun has a Declination to eith. Pro 


Conferenc ad 
I pick, muſt ſoon be Ner- and the Liz 1 
ae e nh 9 
M4. Let me aſk you, "Dog. the Plane . 
this Ning fall in with Saturn's Equator BY FF 
P. It does. in 
M. Then I eaſily conceive that the Ys rc! 
tow of Saturn muſt be projected on that Sidi il 
of it, towards which the Sun declines. Prior 
£0 on. Theſe Appearances are new and ſir f or 
lar, as if one were inventing ſomething " Vat 
amuſe the Fancy. 2 
P. It is not eaſy to reckon up the os = 
different Appearances which this mig r a 
vaulted Body muſt make to the different Pal ther 
of the Planet; or rather to a SpeQator then or ſc 
reſiding. At ſome Times of Saturn's Year ant 
and in certain Latitudes from his Equator, ane 
eclipſes the Sun every Noon, as he dec ling P. 
more or leſs to the oppoſite Side. And tao ble! 
the Duration of theſe Eclipſes be ſtill varying at 
et they can never laſt long, if the ho 
otation of the Planet on its Ka be as quick alke 
as that of Jupiter. N he R 
M. Pray how far is the inner Edge of the" or 
Ring dittant from the Body of datum? peara 


B. About fix or ſeven times the Semi- du and: 
meter of our Earth; and they reckon the It wa 
- TR Ring itſelf to be as broad. 

M. Then J conceive, methinks, G6 the 
Plane bf the Ring falls in with Saturn's E than 
quator, and finte there is ſo large a Space 
between it and the Body of the Planet, that ing e 
in ſome Places where it is, Winter, and this m 
Sun declines to the oppoſite” Tropick, he muff <<rt: 
appear under the Ring at Mid-day. ſhining 
through between i it agd * of — 


- Cofmotheoria Putrilis. 


nd contrarily, in Places more remote from The Stec 


* Equator, the upper Part of the Ring, muſt Conference. * 


aan Splendors and: Elie muſt fill extend 
rtcher towards either Pole, the farther the 
n declines to the oppoſite Side. For if the 
ch of a Bridge lay South and North, the 
4 ight below and Shadow above muſt become 
W:orter or longer, as the Sun roſe higher in the 
orning, or deſcended... lower towards the 
Veſt in the Evening | 
P. This is indeed finely imagine!!! 
AM. Since theſe things are ſo, I am entirely. 
Wor a diurnal Rotation of Saturn on his Axis; 
WStherwiſe theſe Eclipſes-would laſt, I preſume, 


Wor ſome of our Years.- But pray what 
an the Defign of this extraordinary Contris 
ance be: I wm nne f 30 what 
P. Alas! Matho,' this is what I am not 
ible to tell you. The greateſt Men have hard- 
y attempted! this in Congjecture; and. thoſe, 
ho have ventured to make Suppoſitions, have 
A alked rather as if they had been thinking of 
be Ruins of ſome decayed Fabrick, than the 
'orks of an Almighty Being. From all Ap- 
pearances it ſeems. td he a Work ſtill. in Repair, 
and anſwering ſtill the ſame Purpoſe for which 
it was originally contrived, Thus much on- 
ly think we may venture to ſay, That it was 
originally deſigned for ſome greater Purpoſe 
than barely to reflect the borrowed Light of 
the Sun on the Globe it ſurrounds: Since dur- 
ing one half of the Vear in Saturn it intercepts 
as much Light, as it reflects the other. And 


that may be, cannot be leſs noble, than the 
Structure itſelf is ſtrange and ſingular, . 


* 


lipſe him at Noon-day :. And that theſe mz- 9 


certainly the Purpoſe it ſerves for, whatever | 
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14 T HO: or, The 
M. How comes it then, Philon, that we 
ſhould” To ardently deſire the Knowledge of 


* 


eee are without our Reach? Ar 


thoſe Deſires unreaſonable? or is the Accom- a 


pliſhment of them only impoſſible ? If the MW 


Deſires themſelves are unreaſonable, why 


ſhould they be ſo ſtrong ? If they are not; 


why ſhould it be impoſſible to gratify them?! 


P. You aſked this before, as a Yueſtun, 
Matho; and now you urge it as an Obyjettim, 
In the Purſuit of Knowledge we ſhould pro: 
ceed by Degrees and with Attention: Even 
Thing in Time will appear conſiſtent : We 


cannot diſcover the Reaſons of Things by Pre. 


cipitance and Impatience. We know not al 
the Wonders in our own Bodies, and there- 


fore ought ta be the leſs | impatient, that we 


| knaw not all Wonders in the Univerſe round 
us. You inferred perfeQly well before. That 


awe can have no rational Defires but what um 
deſigned to be gratified. The Methods of Senſe 


are not accommodated to the finiſhing ou 


Enquiries, or the full Attainment of Know- 
ledge. An Eternity of ſenſitive Life would 
be the greateſt Miſery to a rational Being, and 


could never have been propoſed by the Author 


of the rational Nature. An Eternity of Sloth 
and Inactivity to an ative Nature is no let 
abſurd. We are ſo framed. as neceſſarily to 
have interminable” Views; but have not e- 
nough conſidered what would be the confilt- 
ent Employment of interminable Exiſtence 
to a rational and active Being. The Conſide- 


ration of theſe Things would carry us a great 


way, and is foreign to our Purpoſe. _ 
? Md. You affect, I perceive, to talk myſte- 


riouſſy; and for all that I underſtand _—_ 


to leave a Subject you are rer to enter 
? a: tell me,. — 
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Moons to attend them, in orderito compenſate 

their Diſtance from the Sun, by reſſecting on 
them his borrowed Splendor 3 how comes it 
that Mars has none? He is more remote from 
the Sun than our Earth, which notwithſtand- 
ing hath an Attendant to caſt upon: it this er 
condary light. 4 
P. We cannot be certain that Are is en: 
out a Satellite; the learned are rather of O- 
pinion that he hath. one, though ĩt be not con- 
ſpicuous to the Inhabitants of our Globe, be- 


the leaſt of the Primary Planets, it would be 
againſt the Order of Nature, if he carried a- 
long with him a larger Secondary. And it is 
the more 
becauſe his . Diſtance from the Earth is 

than the Diſtance of the Earth from wg 


too hath a Moon attending her. 80 that if 
there be Room between the Earth and Venus 
| for each to have a Satellite, without diſturbing 
the one the other, there is ſtill more Room 


M. This Ingreaſe of Diſtance cannot indeed 


of the Planets would bave been ſet at greater 
Diſtances from the Heat and Light of the Sun, 
without a weighty Reaſon. 

| 2 A Satellite of this Planet likewiſe muſt 
be more, te 18 * * res 


IF (14%! nt 7 10 *. 


% 


of what you ſay as gives me * 4 But, The, iu 


evil. If the remoter Planets 1 * 


cauſe of its Smallneſs; For as Mars is one of 


probable that he is not unattended, 


And ſome reaſonably ſuppoſe that even Venus 


between the Earth and Jars for this Purpoſe, © 


be for nothing; nor can we imagine that any 


= 7 
* =; >, 
Fa” 
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MATHO: „r, The 


_ Vie, cighith Secondaty of a ſmall: Primary muſt ele 
a a s Diſtance from it. 2 
MH. If then both Are and eu 
Moons attending them, there will be new * 
FATS in our Syſtem. IS Ofot 9919 AT" 1 
P. Though as old las ehe Y deen affe lg n | 
muſt be new to us; as Saturn And Ja api! 1 
Moons were, which lay hid: from the Lese 
Men, through all paſt Ages, and muſt have 
ſtill remained unkngwn, had not the: thappy 
Invention of the Teleftope: e en 
not very many Years ago. - 21192 
M. At this rate ve cannot ** deen a 1 
we know all the Bodies of our ow Sym 
P. Nothing that concerns the Welte g 
the Syſtem depends on our Knowledge. Th 
Ane thought they knew all the 1 
the Syſtem, when they feekened bat eight 
ſeveriteen which we kr w. Neverrlfeléls b 
eeming this Matter IwWwlild have you eoh@ive 
chus. . The Schär Syſtem, with reſp 
tous the Inhabitants of the Barth, eonſi ts f 
thoſe Bodies which we dan perceive: : But if. 
Spectator were to be carried from one part bf 
the Syſtem to another, he would loſe Sight of 
_ Bodies that were befbre conſpieudug 0 
and orhets he knew nothing of eff 
world os Ve Thus wefe he Pal 
an Saturn, he could perceive none of che inſe 
rier Plants, except Jupiter, which would 
appear to him ſo £6 trove" about the Sun, . 
Mercury appears to do dg ug j but at a ſonge 


what greater Diſtance Janus greateſt E · WM ful 
longation from the Sup, Apptauipg f chere o de a fe 
About khirty- Mell Begrers ig Mercury's WY for: 
Here about twpenty-Cighr. AK Nr, Nl, 17 ; 


or wur Earth, a Spdctator placed in e 
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could never know that there were ſueh Bodies 
in Nature, unleſs he chanced to eſpy thetn 
like dark Spots in the Difk of the Sunyiwhile 
they paſſed in their retrograde Motion, between 
that Luminary and his Eye; as we ſometimes 
perceive Venus and Mercury. And from this 
accidental View of ſuch» Nac Points in the 
midft of the Light, he could not ein the leaſt 
conjecture what the x py 0 or that they were 
Planets carried by the ſamè Laws about the 
Sun, as Saturn himſelf is. Vet he would have 
2 glorious Heaven over his Head, illuminated 
with five bright Moons, (or fix probably) be- 
fides the wonder ful pendulbus Arch we ſpoke of 
and the innumerable Hoſt of fixt Stars. 
ſurpriſing Phænomena of thoſe nearer Bodies 
would make; him look upon Saturn as the moſt 
delightful Seat in Nature; Nay, when the 
Spectator had dme down 16 far às Nupiter, he 
could even there perceive none of the four in- 
ferior Planets, unleſs by the fame Aceident as 
in Saturn, or the Help of better Inventions 
* have been hitherto diſcovered," If "we 
ppoſe him aſſiſted with ſuch Helps, ahd that 
— had Skill to make Obſervations, he m 
ſtill ſee the Train he leſt behind be but not 
the noble Appearances they made in the: 
Planet : But this could not be a ache fof com- 
mon Eyes, or of daily Uſee. 
M. It muſt be ſo: For, if we m 
pare ſmall Things with g great, — 
Fabricks ſhrink into à Gente wy — 
fuſed Appearanee, when we are removed — | 
a few Miles from them; and others we did not 
formerly attend to, grow magnificent and Rater 
ly as we dgaw near them. | 
_ That is the very Caſe here: Fupiter >. 
D 5 _ 


THe 


N M 4 THO: or, The 
3 Theeighth the Approach would ſwell | immenſely to the 
I. Conference. Eye, ſa as to make the Grandeur x Saturn M 
14 We 9" os quite forgot; and beſides the Firmament = 
* of fixt Stars and the ſuperior Planet Saturn, 4 
Wh the Spectator would here be entertained anights WM N. 
1 with four refulgent Moons, each appearing Bu 
1 much larger than the Sun himſelf; whoſe dif- 3 
Ih ferent Phaſes, nimble Revolutions, and various, i - 
if 1 a8 well as frequent E clipſes, would continually for 
34 afford him rational Amuſement. = pol 
1 Cu. Af. Pray proceed; you carry me © 
b + on delightfully through the ſeveral Parts of ber 
1 30 our Planeta b World. Methinks I ſee the in. 
* en of Jupiter, or Saturn, much more Ta 
1 beautiful than what we perceive here in a Win- ſhi; 
1 ter Evening, Theſe radiant Moons, in the . Pla 
42 Neighbourhood of their Primaries, muſt en- my 
4 8 ge a Spectator there more ſtrongly in the dul 
bis — oO of Celeſtial Appearances; and Ti 
1585 in my Opinion make him more eaſily acquaint- his 
14 ed with the Laws and Principles of theſe Mo- per 
: . tions, than can be done here with us. 0 cel 
® P. I am of the ſame Opinion: For having of 
Ti a eampaQ Syſtem of Planets fo near at Hand, fiel 
| anil reſiding on a latger Body, whoſe Semi- M. 
ſie Aiameter bears a great Proportion to the Di- ta 
4. ſtances of theſe neighbouring Moons, he the 
irs would have great Advantages in making Ob- W 
if ſervations, and conſequently in diſcovering Ml po 
tt the fundamental Law of Bodies revolving a- ſey 
ut. bout a Center, by the Compoſition of a cen- for 
1:4 tripetal and projectile Force. Zut if we try 
15 ſuppoſe the — es brought down to Mari, be 
4 the Celeſtial Appearances will have quite chang- pr 
4 ed their Face. He would indeed perceive our | pr 
jj" Earth going before, or following after the dun, I 
4 
1 
. 
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tion from the Sun would not be quite ſo great; 
and /:nus would appear to him as cury 
es to us, generally obſcured, to wit, by the 
Neighbourhood and brighter Rays of the Sun. 
But for Mercury, he could not get a Sight of 
that Planet, unleſs he eſpied him by Accident 
as a ſmall black Speck on the Sun's Diſk. And 
for the like Reaſon. the learned Gregory ſup- 
poſes, that we the Inhabitants of the Earth 
cannot be certain, that there is not another 
primary Planet inferior to Mercury himſelf, or 


in Alars would fee the two ſuperior 


lanets, 


ſhining Moons. Whence the Nights in this 
Planet, which are nearly of the ſame Length 
as ours about the Equinoxes, . muſt be more 
dull and languiſhing than our Nights about that 
Time, unleſs he be accompanied by a Moon of 


perceive our Moon with lefs Difficulty than the 
celebrated Caſſini got once or twice a Glimpſe 
of that of Venus; ſo it muſt be ſtill more dif- 
fieult for a Spectator herr to get a View of his 


Moon, as being leſs, and rolling at a leſs Di- 


ſtance from him. Thus you ſee, Mathe, 
that the ſame Syſtem muſt appear to conſiſt of 
very different Bodies, when a SpeQator is ſup- 


0 * 


poſed to be carried up and down through the 


* 


ſeveral Parts of it. It is no, Argument there- 
fore thay e 


becauſe we do not-perceive them: It is rather 
probable that there are ſeveral Planets, either 
primary or ſecondary, which the e * 


| as a Morning or Evening Star, after the ſame The. eighth 
Manner as we do Venus; though its Elonga- Comm 


between him and the Sun, But the SpeQator 
Jupiter and Saturn, though without their 


his own. And as a SpeQator there could not 


try and Order of the Syſtem, are wantiog,. 


7 


MAT HO: or, The 


The . hath OP my eek nor perla 
' ever Will. Who b \Calliler could: Have 
ſuſpected that Fapiter „ nobly a 
tended? Or? Who would have believed that 
Saturn was accompanied by ſuch à Tram f 
Moons, before Caſſini and Huygens? It is bes. 
ſonable to chink that there are no Chaſms: 
unneceſſaty vacant'Spaces int the Solar Syſtem, 
IT ke diſprbportionately great Diſtarite beweg 


the fourth and th of Saturns Satellites, hath 1 
the laſt mentioned great t Man ſuſpect, that a ing 
atellite revolved in that Spaceg or (which Un 
is more remarkable) that perhaps the | utter: of 
moſt Satellite had pier” atellites Teng to 
about it. Vs Bt Bud 
M. That would be more rematkable in. let! 
getd, and, I think, paſt all Comprehetiſſont , 
if a Body revolved about ahother as its Center, 0 
and that other about a third as its Center; and lite 
that ſtifl about à fourth as its Center, 'who 1 


could conceive this Compoſition of hren this 
Mot ions? _ - 
. What is hardly v6: Ve "conceived by ws 
does not therefore” become ifpoffible to the bas 
Divine Power; if the Corvetilency of of be, 
Wok requires it. 33 5 00 For 
V. That enn | 19 M 
5. Al theſe kartern Bodies revolee about At 


4 . 5 OE 7 8 eq 
6 De af SS Saree en Pa 
13 | oy He to*6ur own 

1 a From what you hve 50 ant 


3&7 LEG 


A 
. 
* * 


Coſmathvoris''P 


deſigned ? 4 = 3 1010254. 4 b BY 

P. Con ie alſo chmt, If they. were con- 
ſpicuous to us, they would not be adapted to 
the Uſe for wllieh they were originally, de- 
ſigned : For (as has been ſuid) dt is inſt _ 
Order of Nature, Mat a Sevondimy 
equal, or nearly equal, tom its ug 34 5 

M. Lremember ſtilbehe M HlsSrore reveI 


Unſkilfulneſs to im that —— 
of other Planets mi Rave been conſ pieu 


to us. I would gladly know tv thel whe 


n „ upsul ex! 3 42 * 
„„ 0. n 0 2th ere * IC A 
lite of a ſmall {Planer ſhould — nw 


P.1 SepeRtatſto/! hive hoard the Reaſon of 
this from y all! 


A. B V this gentle K 
beth ese to the 
has been alreddy ſaid. The 


endes of what 


Matter it contains; And the Limit of 


Diſtance from it. This wilt confine 16s Satel- 
lite to a narrow Orbit 
P. Could u Satellite revolee- Genes Ri- 
mary at e Pitten uf that Biffit; Vr 
would it in that: Caſe be equally,” or nearly 
equally „ rrecden eo cke central Boi r all 
Newt Ie Orbit! ie 
M. If we <eould ſuppoſe that the' 


Satellite 
. I this utmoſt Limit; im its 
* 


ing about the-PebbJa” and pere t is mere 


Bodies are you mentioned "Juſt AP uſe wary 


15% nass 


imand 1-647 have 


ſon ſeenis 60 
be, that à Hall hade muſt havt avwerraltive 


Force but weak; according to che Qnantity of 
Attraction betwixt it and the Sun at a mall 


6 


fied: For why ſhould Bodies © booms age 'eighth 
to us, for whoſe Uſe they were: not originally 


y 
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— f eighth oppoſition to the Sun, it would be attraQzd ers 
ue, with more than all the Force of the cent Jr 
Body, the Sun's Action there conſpiring. 3 ane 
in the Conjunction, it would be drawn with 
no Force at all; the contrary Actions of the 
Sun and primary Planet there ſuſpending each 
other. And this muſt prevent its revolving 
about a Center in any Manner; as it was in The 
the Suppoſition we made at our laſt Meeting, ores 
where the lower. Bech was attracted by that a- 
bove it, as ſtrongly the one Way, as the pa- 
rallel Forces impelied it the other. Whence it 
appears to me that a Satellite, in order to re- ge. 
volve about its Primary with tolerable Regu- 
krity, muſt be placed a good Way within Ca 
this . that the Inequality. of Attraction, 
in the Oppoſition and Conjunction, (which 
muſt till be n may have the leſs ſen- and 
kible Het. 
P. What you ſay is Ady anf el b by 
conkdering the Syſtems of Saturn and Jupiter. 
All the: Satellites in each of theſe roll at a vaſt 
Diſtance within the Limits of equal Attraction 
between the Sun and their Primaries. This ; 
is obſeryable i in their quick Revolutions. ,:20 abc 
M. I remember you ſaid, the innermoſt of Ro 
Zr, Satellites mn n Sid in _ Ce 
Ours. 


. And x half. N (ett 25 | but 
MH. At what Diftance} da 
Pi. At a Diſtance from him nearly. ge wi 
asour Moon is from the Earth; upon the thi 
paſition that the Sun's Diſtance from un in a. wi 
bout ut ooo Semi-diameters of the Earth. WI 


what Time ſhould it revolve about 
hp at the Limit of equal Attraction? 


P. i could not ervhve at. ſuch a Bing Y. 


7 


. Coſmotheoria Puri. 9 


ey what you obſerved juſt now: But ſup- The right 
N Nang it yo revolve at 90 Semi- diameters of {gone 
Ithe Earth within that Limit, it could not fi- 
nim a Period about Jupiter in lefs than 700 
Days, or near two whole Lears. 
There is a great Difference injec be- 
tween 4 42 Hours and a half, and 70 Days. 
The Light of it at ſuch a Diſtance mut be 
greatly diminiſhed, I preſume. ©: - | 

P. Tt would appear there — but as a 
faint Glow-Worm in the Sky, hardly afford- 
ing the 2900th Part of the Light which it 
ſhews him at preſent. 

MH. This is ſuch a Light, 1 ſuppoſe, a ASA 
Candle would * at-2 of 300 Faces i in a dark 
Night. | 

P. Hereis a Fi « Maths, er 
and his four s = Figure, — of Fapier 
tances from him; and this — out here at 
the Extremity of the Paper, ſhews the Limit 
of equal Attraction between him and the Sun. 

M. I ſee it is a vaſt Way without the Or» 
bt of his utmoſt Satellite. | 

P. It is diſtant from the Center of * | 
hate 159 of his Diameters; whereas his = 
— Satellite i is 5 hardly: 13 Diameter from his | 

enter. 

M. I am not only — * in 2 

f ns this ſhews me in Fact too, that the ſecon- 
2 dary Planets muſt revolve a conſiderable Way 
os within the Limit of equal Attraction between 
ate i the dun and their Primacies, in Order to move 


* _ Buren re L But at 
25 what ce _ * revolve a- 


__ ; „vi Plate a. <a > 2788 


can) be — 
—— 


MATHO:'or, The 
bout Yentis,: or Mars, ſinoe it is ſuppoſed-thaf 


each of theſe has a Satellite to attend it?; 
P. It is not iſo. eaſy to give; à poſitive Au. 


forer here, as We know not what Proportion WW thire 
the Quantity of Matter in either of the her 
Planets bears to that in the Sun; ſor from the al 
Quantity of Matter and Diſtanee given; it telli. 
eaſy to determitie the Point between an tb (cry: 
3 where their attmctive Forces. 3 P 
equa egg l 7s Sa bi 3 in t. 

. vet l ſhould ehink a: | probable Conjeei 10 
ture might be made, if we knew the = nc: 
tude of Venus or Mars, with Reſpect te litt! 
Earth; ſinoe It ſespis the Proportion between {ix 
the ities of Matter in the 1 and Caſ 


Sun can be aſſigned. A the 


P..By-that:Neafts perhaps we might cm the 
pretty near che Tinh, eite "7 ſup} 
A. Is Lam leſs of bigger than our Earth? mis 
P. Her Diameter is ſomewhat leſs, - accords fart 
ing to the moſt authentick Obſervations: But nut 
as the Bodies nearer the Sun are reckoned Wl me 
more denſe than thoſe 3 removed from den 
him, we ſuppoſe that contains the ble 
| fame (Quantity of Matter that the Earth docs, Wl 7: 
And then the Point, where the Sun's Force the 
and hers would ſuſpend each other, muſt fall tio 
about 315 Semi- diameters. of che Earth from nu 
her Center. po 
. Bur a Satellite could not revolve about wi 
hoot that Diſtance. p 15 Hound : nan it. 
Nor a good Way neater, without grea th 
Diſtutbanee From” the. — 6 di 
tions in the Oppoſition and di 
though we ſhould ſuppoſe a Satellite » move tt 
about her at 22 or 23 Semi-diameters Diſ- 


tance; it could not appear to us further fe- 
moved 


in all Probability it is placed much nearer to 


chirds of Venus s own Diameter diſtant from 
her; and very ſmall, though well defined. 
It is nd Wonder that ſuch a ſmall Sa- 
tellite, ſo near its Primary, ſhould eſcape Ob- 
ſer vation. mt ei ig 
P. As to Mars, the Quantities of Matter 
in the Earth and him, ſhould be as 5,6 and 
1, according to their Diameters, which ate 
nearly a8 8 and 4, 5 But as the Earth isa, 
little denſer, it may be . IF to contain 
ſix times the Matter in Mars. And in this 
Caſe the Limit of equal Attraction between 
the Sun and him will! be 27 Semi- diameters of 
the Earth from his Center; ſo that, if we 
ſuppoſe à Satellite ta roll: about him at I Se- 
mi- diameters Diſtance, it could not appear 
farther diſtant from hi Center than 6 Mi- 
nutes. But if it revolved at $ior Semi -diar 
meters \Diftance only, which no Body ill 
deny to be , and is fauch:nidre probs 
ble, (if ve conſider the innermoſt Satellites of 
Jupiter and Saturn) that it migtit afford him 
the greater Light, and perſomm its Reyolu- 
tions the: foaner.z it could not appear 2 Mir 
nutes diſtant from him. Add to this the pro- 
portional Smfllneſs of fuch 's Satellite, and it 
will be found almoſt impracticable to diſcover 
it. Now if it be but only poſſible Hat; tho 
this Planet had a Satellite, it might not be 
diſcovered ; therk is no Reaſon fur concur 


noved from her than 12 or 13 Minutes: But Sand 


her. What Caſſini ſaw was not above tv 
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ent Diſtance from us? 


out the pleaſing Variety of ſhorter Months, 
the fourth Part of the Light we er. from 


ſmall Print by che Moon-ſhine; but then 


after the Conjunction . -How would Thing 


volve round the Earth as a Satellite; 5 but 5 


Cx. NV. of Se the strength f 
Reaſoning very well, and what Probattne 
there is that Mar. ſhould rather have a Satel: 
lite than be without one. The Conſideration 
of theſe Things is extremely pleaſant; hebe. 
fore let me aſk you, What would be the Con- 
ſequence,. of what Difference ſhould we feel; 
if our Moon were removed to twice the pre- 


P. We ſhould not then have four udien 
Months (as they are called) that is, four Con- 
junctions of the Moon with the Sun, ini the 
whole Year': Nor ſhould we only be with- 


but the Moon then could not afford us N. 


her at preſent. 
. That would indeed be We dissen 
tageous Change. I have ſometimes: read 2 


imagine the full Moon could not give us more 
Light than, now ſhe does three or four Dan 


be if ſhe were carried off from us to four Liga 
the preſent Diſtance ? '- 

P. Tf the Moon were but at ewt and 
ſent Diſtance! from us, Matho, according to 
your laſt Queſtion, ſhe could no longer re- 


Jow 1 it, as an inferior Planet. 1% Fu 
M. Well, leaving that Gente 
P. If the” were at fouritimes the preſent tio 

Diſtaneeifeam us, we ſhould not have a full ve 


Moon once in a Vear; nor could ſhe, then w] 
give us above the bert. of the LY the to 


nn us at Fe 10 ho 
5 'M bu 


— Purih, fb 

M. That muſt be but a melancholy State, The eighth | 
when our Months would be as long as iy 
' Year, and our Moon twinkled dimly, like a * 


— 


9 " 


diſtant Lamp in the Heavens. ut, on 
the other Hand, what Advantages ſhould we 
reap if the Moon were but at half the preſent 
Diſtance: from her: For, as removing her to 
a greater Diſtance, muſt diminiſh her Light, 
and leſſen the Frequency of its Returns; ſo 
bringing her nearer us muſt have the contrary 
Effects. e, . 
| P. It is ſo; the Months then would be 
only about a third Part of our preſent Month, 
and the Moon would give us four times more 
Light than now: But as the Tides are occa- 
ſioned by the Action of the Moon upon the 
Waters; if ſhe were brought within 30 Se- 
mi-diameters of the Earth to its Center, the 
Tides muſt ſwell to a prodigious * All 
the low Countries near the Sea-Coaſts' would 
be rendered uninhabitable, the Sea for many 
Miles overflowing them every Time the Moon 
paſſed our Meridian, either above or below. 
Our Tides, which now riſe to 9 or 10 Feet, 
would then ſwell to 68, and in many Places 
to a greater Height. We can ſcarce figure a 
| to ourſelves the Impetuoſity of fuch a Heap of 
Waters ſetting in ſucceſſively from the Ocean, 
on the Coaſts, and falling back with equal 
Fury. 3 | A i IE | 
M. I conceive in ſome ſort, what Devaſta- | i 
tion this muſt make: As the Mouths of Ri- 1 
vers are on a Level with the Ocean into 
which they flow, the Tides would roll far in- 
to the Country, and all round muſt be an in- 
hoſpitable Deſart, neither Sea nor dry Land, 
but a Scene of conſtant Horror, * e's 
- | | wk , 
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its Bed, making it wheel round the whole 


the Moon's impreſſing a contrary Force upon 


AT HO. or, The 


Floods ruſhed either the one Way or the o- 


ther. How much happier then are we as 
Things now are ! May I aſk you after this, 
What would be the Conſequence to us, if the 
Moon's Diſtance were but a fourth Part of 
what it is; or if ſhe were within ſixty thou» 
ſand Miles of our Earth 1 410 

P, Perhaps the of the Mountaing 
could hardly then afford a ſafe Retreat to the 
Inhabitants of the Earth from the tumultuous 
Sea. I mean, it is to be feared, that then 
the Moon would draw the Ocean almoſt from 


Face of the Globe, in two oppoſite Tumors, 
or Mountains of Water, as the Earth revol- 
ved on its Axis the contrary Way. And if 
this were to be the Caſe, it nearly coincides 
with that terrible Diſorder we obſerved be- 
fore, when we ſuppoſed the firſt Impreſſion of 
the diurnal Rotation made upon the ſolid Part 
ofu the Globe; but not upon the Waters 


Perhaps. the Mountains themſelves would in 
Time be daſhed to Pieces, or waſhed down 


y the F ury of the rolling Floods, and our 
lanet reduced to a State of Confuſion, | 


diurnal Rotation on the Waters there, and 


them here, muſt have had the ſame Effect. 
. It is Hkewiſe neceſſary here to obſerve, 
Afvitho, that the Moon, in all Probability, a 
the largeſt Satellite in the Syſtem, in 
riſon of her Primary 3 it e le 
bear her hearer Approach. "he Satellites: of 
and Saturn are bens larger Bodies 
than * — but ſtill they are wo” 


Sh 


M. I ſee the Conſequences in both Caſes 
are nearly the ſame : The not impreſſing the 


ele Pder iv. 


Therefore their nearer Aura ien a cannot diſ- 
order the Fluids of thoſe Globes. And upon 
the fame Account a Satellite of Mars, or of 
Venus, muſt be extremely little, compared 


Conference. 
— 


with its Primary, in order to roll about thoſe - 


leſſer Planets at a ſmall Diſtance.” - N 0e 

M. I was going to aſk you this ven Owen 
tion; ; namely, What would enſue if che Sal. 
tellite were equal to Its Primary? But you 
have prevented me. And beſides; thoſe 
Changes which we think only a Sport of the 
Fancy to imagine, draw deep, I ſee, in their 
Conſequences, and affect all rte vun us. 
P. The Reflexion is extremely pertinent. 


— If the Primary and Satellite were both 


equal in Magnitude and Denſity, the Dif 
tinction of Primary and Stelle would be loſk 
If their Diſtance were the ſattie as at preſent; 
their periodical Time ought to be ſhorter 
to increafe their centrifugal Force; if their 
periodical Time were the fame, their Dif- 
tance ought to be enlar d- to weaken. their 
centripetal. If this wers the Cafe between 
the Earth and our Moon, and if the preſent 
Proportion were once broke; we have no 
Notion on what Terms it could be healed 
again. One Thing however is remarkable 
in this Suppoſition: That both of them muſt 
then neoeffarily revolye about their common 
Center of Gravity „ (equally diſtant, in that 
ſe, from either): without Room for the 
Exception I made a little before! © Now ap- 
ply this to the'Syſtems of Saturn, or Fupiter, 


where there are five or fre Bodies: All-theſe, 


if equal, ought” to be ually diſtant from 
Weir common Center of Gravity, and there- 


fore 


leſs in reſpect of their Primary — The eighth- 


„„er eg rep wn oe ͤv. bv: * r LOR „ 332 - - * 
— — Fr W525 5 _ 
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| The eighth fore diſpoſed in the Circumference of a Circle; 
arp and at equal Diſtances from each other in 
that Circumference. Thus rolling round that 

Center, and keeping ſtill the ſame relatiye Si 

| tuations with reſpe& to each other, there 

would be no Difference of periodical Months, 

nor Foundation for that Proportion between 

the Squares of the Times and Cubes of the 
Diſtances of Bodies moving round a Center; 

which, if I may ſo fay,. is the Key to all 
Knowledge of the: Motions of « celeſtial 

Bodies. Hence taking away the Diſtinction 

between Primary and Satellite would be of bad 

Conſequence i in many Reſpects. 

A. I find, becauſe we come into a World 
already. pr epared and habitable, we are not 
ſenſible —— Art and Power it required to 

make it ſuch-as we ſee it: But from theſe 

Suppoſitions, and their Conſequences, I per: 
ceive how many ways it was poſſible for a 

Power and Knowledge leſs than infinite, to 
have miſcarried in this complicated, mighty 

Deſign. A mere Change of Diſtance might 
— made that Moon, which now gently 
moves the Waters of our Ocean, and chears 

our Nights, the Ruin of our Globe: And a 
Change of Magnitude, all Things elſe remain- 

ing the ſame, muſt ſoon have ſubyerted al 
Nature. 

FP. Nothing could better ſhew me, Maths, oug} 

that you have a quick Senſe of the Subject: P 

we diſcourſe upon, than the natural Obſerva; {Wall t 
tions you often make concerning them 1 


M. I am younger than you,  Philon, and N wit! 
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it is more natural for me to make. theſe Ob; Atti 
rc than ior, the 5 nn, 


P. 
* 4 , 7 - is 5M 


— i Ruerili. 


me how that could be. . 


udices, and think always on the right Side: 
heſe Wonders therefore do not affect you 
5 much- When we come into the World, 
ind firſt begin to turn our Thoughts on the 
great Objects round us, we fancy the Conſti- 
tution and Frame of Nature muſt be neceſſa- 


11 oi y : And when we take the firſt View of it, 
eftial s the Effect of Art and Power, and ſee the 
tion NLaws obſerved in the Contrivance, we feel 


he Oppoſition between our Prejudices on the 


one Side, and the. Truth of Things on: _ 
other, in all ts Force. 


e. not P. This ſeems not to * without Reaſon: R | 


ed to but it reflects no great Honour on thoſe of 
"mp riper Vears, ho either never made theſe Ob- 


Things which produces them. t ni des 


CXI. But are you not already eig in 
purſuing theſe Matter? ib oak 
M. Not in the 4; ſomething new al- 
ways occurs from what we happen to talk 
upon: And now methinks Ts the Reaſon 


Mars, and Saturn from Jupiter; as _ 
why the next inferior Planet to theſe. two 


ought to have been but ſmall. 
P. What do you tae tobe the ha of 
all theſe Things! kit ang ies Qt * 


M. Thoſe two huge. Bodies: Þ ſuppoſe} 


the Space between them been 


h to 


next 


P. What you ſay ſurprizes s pray ſhew nab 


M. You Men have bahn your firſt Pre- 1 


ſervations, or have now loſt that. og of $ 


[why Fupiter is placed at. ſuch a Diſtance from 


with their T rain of Satellites, rhuſt+by then 
Attraction have diſturbed each other, had not 


prevent that Inconvenience: And had the 
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The. — "ae next inferior Planet been equal to Athen of 
| chem, that muſt have increaſed the \Diforden 
Wat you ſaid a little before ſeems'ts me en. 
tremely reaſonable, That there "can "bs" 
 Chaſrs; nor unneceſſary vacaut . Ty: th 
EM, | 
P. Your: Conj eQure is vorfitiied by 
Obſervation of — for while 2 : 
two uppermoſt Planets paſs each other; 
withſtanding their great Diſtance, t 2 
obſerved ſomewhat to affect each other 
tellites. And had the Planet next to then 
or indeed any of the inferior planets) bee 
equal to either of theſe, not only the u 
Parts of the Syſtem, but the 2 3s 
would have; bom Klüe of the Dien 
When the Planets happened all to be on en 
| Side of the Sun, and no Balance on the: 
ther, Sammm muſt have been more difturh: 
ed in his Courſe,” and the central Body itfel 
AG. Thi ſour; placing-rhe lig Ph 
We en it ſo eing the li 
net Mars in the G [oe between: bur Darth 
aud up, as alſa — Diſpoſition 
olf i the Planew; was not oo rbitrary 
and: id ifferent, as is ght, ber 
the Refult of pre-contrved Grier and Come | 
nienoe. al 207 an þ | 
P. Vou will perhaps ſee ee ig 1 
you go o on. When we have weighed” Thi 
/ and conſidered !'the-Forees of, the 
Sun a Planets, according td the ken 
Laws'of Gravitation; we ſhall find that this 
large Interval which we may —— — 
ed to — 1 th main dhe reatel 
ivy wn ws art 
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M. You faid juſt now that, were either of The © 
wo attracting Bodies made larger, the periodi- - 
al Time ought to be ſhortened to increaſe 1 
the centrifugal Force; ot the Diſtanc 
he two Bodies ought to be widened to weaken 

e centripetal : Now, though you have al- 
5 told me ſomething heath K the Law 
of the centripetal or attracting Force; yet 
ray reſume the whole Matter, and lead me 
nto it in a familiar way, if poſſiblfſeQQ. 
P. Good Maths, you are like to . out 
more Work for us than; I'm afraid, either of 
s will be able to go through. 8 

M. Enough of your Art, Philon, you have 
lready, by your pretended Biffculties, ſere wed 
ny Curioſity. to the greateſt Height. 
FP. I would do every Thing to oblige you, 
Wxcept ſpoiling a noble Subj — and making 
more intricate, through my Want of  Abi- 
ity to communicate it to you eaſily : But 
ince it muſt be ſo, let me firfl obſerve to you, 
hat I ſhall be better able to explain theſe 
WE acticulars by bringing Examples, than by 
Whewing you the Reaſons of them from Na- ; 
=. 

M. Without apologizing ter yourſll, that : 
the fitteſt W be taken with me. 
P. The centripetal Force, you remember, 

s the immediate Work of the Deity ; and 
hough he might have appointed other various _ 
ws according to which Bodies might have 
ravitated to each other, yet this is the LW 
hich · for wiſe Reaſons he has made to obtain, 
That the Gravitation - between two Bodies ſhould 
ways be. inverſely as the N Row . 


ances from eac ether. 2 3H 


You 1 1 8 


* of 3 FA « _ 5 £ N a 6 * * 4 
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* Ly 4 ws 8 Ez - * * 0 * Pr, N 
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Bete . This I remember ; but let me 

it to the ſeyeral Suppoſitions we made Ka 
concerning our Moon, that the d This 
more obvio the. Moon he 


her 64 by it, as now? 
rtai IN. a 
. And then you 8 ede Th 
a have been. but about a third Part of our 
preſent. 9 5 in Order to increaſe her cen» 
trifugal Fo Hach prevent her being drann 
down to the | 

P. It is ſo; our Month then would an 
been to our Month now, as 1 to 2, 828. 


A. Again, had the. Moon been but at 
fourth Part the preſent Diſtance from us, ſhe 


muſt have cir ens wi N 1 
tory a DO _— 
ou are right. nt 
47 And our onth then ma gin wh | 
been ſhorter ? 
ank muſt have 1 an eighth parte 
our preſent Month. 


. And therefore her Velocity muſt have 
1 to ©, her ON IR centrifugal 
Tor ce 
# oF Ungqueſtionably ;. for. having Gxteen 
Times more centripetal Force, her any 
Force ought to be increaſed 
vent her being brought * 


B at half the preſent Diſtance from ty 
Earth, ſhe, muſt have been attracted four * 4 


MH. And her Celerity then muſt webe 
iP; Wickout Doubt. | a8 ſhe 
W Revolyions ey, one, and but 2: half 
Aiance. 


. | ! ** * oy” 


4 "OI __ r * 


ptr bur. 
MH. On the other 


twice the preſent „Fart 
muſt WE, attfacte an 
art of the Force it WY now. 5, And we | 
dt have then had four ſypodica I Moaths. 
bu call them) in the whole Vear; or her 
elerity mult ] Ave. been leſs, to weaken her 
Intrifugal Force, and bring it alſo to be a 
North Part of the former. . 
P. In all this 2. are extremely right. 
M. And had ſhe been four times farther re- 
oved from us, ſhe muſt have been attracbed ; 
Wit with a ſixteenth part of th PFERn nt Force; 
which Caſe we, could not d a full 
loon once in a Lear; and her Cclerity mbft - 
ave been ſo diminiſhed, as to leave her but a 
75 part likewiſe, of ber former centrifue, 
orce. 
P. Vou remember. the Calovery well, my 
onclude | very rightly... 5 
M. From hence then it belles that, = 
hange of Diſtance from the attraQting:Body _ Ss 
hanges the centripetal Force; ſo: changing. 
e Velocity of the weis Body changes =. - 
entrifugal, . | 4 day 2 * 11 A&D 
9 Te myſt of Neceſfit the. is down weight 
M. But as the centripetal For 8 is > increaſed .. 
r diminiſhed, inverſely as the Squares of the 
Diſtances j is not the centrifugal Force alſo 
nereaſed or ee in A. Fern e | 
anner? - _ _ x . 
Y of) (5 
| M. Now i 1600 1 call 1.0% «Mike 
ance of the 88 Whirled round in Sling, 
hen you told me that the centrifugal F ore 
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juſtly, from the Reſiſtance of Matter, b 


8 firſt conſidered the. circular Hotions of, the 
5 Planets. 83 05 


a centrifugal Force) not only according to thi 
Celerity with which it is carried round; but 
alſo by ſo much the oftener as it is drawn out 
of its Direction by the centripetal Force in the 


ſtraight Line. 


Time that another is but once diverted: from 
that Direction, their Celerities being the ſame, 
it muſt have four * times the cn 


n . "OY 0 
M4 PHO: Gp, EY 


P. Vou call to o Mind that Fartieslar m 9 

e They ab or 
1% Pray "el the ew w me after what! E = 

tion it becoines' Nef or leſs; for II Wer 
if we knew that, we might underſt = ho 0 
it is that the two V&rces balance each other 
ſo that a Planet is neither drawn down to the 
central * nor flies out t from it. 2 


cx. P. Here you muſt 1 4 
though the Law of the centripetal Force ti 
arbitrary, and might have been different fon 
what it is, had it ſo pleaſed the Creator; the 
centrifugal Force, on the contraty, riſes frohe 
a Neceſſity of Nature; or, to expreſs it mor 


which a Body always tends to 1 on ny . 
ſtraight Line. 
H. We talk'd of . long ago, when we 


P. Hence therefore a Body muſt refiſ being 
put out of its Direction (that is, it muſt exe 


ſame Time, or hindered from _gving « on in 4 | 


1. This ſeems plain; 3 it muſt reſiſt each 
Time it is pulled in, as it were, towards the 
Center; and if a Body is, by. a repeated at- 
tractive impulſe, four or five times drawn. in- 
ward from its projectile Direction, in the ſarhe | 


a 
es on ED 1 l 
F = by = 


dep th Ss 


ee ain ene oo OE * 
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| | Cofmaheoria Pract... 1 
orce of the Fther, ; F / 725 the 2 eighth 
gal Force here ds on two different Cauſes, " 
4 ſpeak of man ſeparately, that I my the 
hore clearly conceive what Share each. has in 
roducing the Effect. 
P. With all my Heart. Let us 8 
ppoſe that another Moon, at a four times 
reater Diſtance, than ours, were carried round 
e Earth in the ame Time; and then tell 

> what Celeri ity Ih the muſt have, with reſpe 
o the interior | 
M. Four times a 1 8 Celerity; ; 3 
he moves round a four times larger Cincds:! in 
he ſame Time. 3 
P. The Periphery of. it i ecrtainly our —_- 
mes longer, 3 9 
at is what E meant; foncks circu 9 ar | 
wy itſelf is ſixteen times Rer.. 
P. Therefore as ſhe moves with four times 
greater Celerity, ſhe muſt have four times a 
greater Sher Force; for ſhe has-four . 
imes a ſtronger. Tendency to 8 on in a 
aight Line. 
A. iNN I conceive: And if. her” 
Orbit were only twice as wide, the would 
ave but twice the centrifugal Force of the in- (4% 
er Moon, becauſe; but twice her Celerity. | 
or I ſuppoſe there are as man — . 
rom moving on in à ſtraight 1 | 
ircumference of a leſs Tick, a Fl a in that af 

in. iP, Certainly ; f 'ECA | ibe lea returns back 

hs fi upon itſelf, as well: as the greateſt. And if 
you conoeive a Compaſs ſo contrived, as to de- 
Tribe two concengrical Circles at once; like 


Parts of bock Circles re Mee pn qual farming; 
1 2 wa in 11 


5 2. 33143 10 "Tee 
1 1 


2 
: r 1 
3 = 


n * PSY . I, 7 145 4 _—_ * R 9 4 
* 5 5 9 N Fr 3 AN. br. wy 8 - Y 
1 — 9 $ s N 


* * — 
78 7 rd: W ; 
The! A round of the ape 3 and weh wr dou 
— ” deviate from firaight Line?” © Ro 
. 80 far I underftand then; ned Wl. : 
Bodies revolve about a Center in the e 
Time, and there is no Difference except ii but 
OCelerity, or Wideneſg of their Orbits. "they f 
centrifupal Forets Will be as their ele ©. 
This likewiſe is the Caſe When we ſup Re 


Earth to revolve about the Sun at a greater B 
f Dfſtance, Tilt in the Tame 25 Th 
. centrifugal Force, and therefore the centripeti 
is always as the Earth's Celerity in its * 

or as irs Diſtance from the Sun. 1 
Pi. The Application is very juſt.— D 
to come to the ſecond Canſe of the Idee 1 
centrifugal Force; 3 ſuppoſe now that wich 
Revolutions or the, inner Moon wefe perform 
_ inthe ſam Time; _ ou. e 


2 become dif Trent, 


P. If the inner Moon, Nang on 
volutfon, pefformet} two e AY 70 Une} 
What. Clerity muſt ſhe have n 
* Twice Her former G 
thalf the Delerity, öf rhe Extet — . — 
, Ane bop often would fe be tl I 
. * going on in a 3 mY in bo: tn 
Reyolitions?**" e, 91: x IX ens. 


e Joh 3 890 go . 


te 

@ 

toll” . Wo i 

| "envi fore: will be ? wen 1 
-E 

] 
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% 
o 8+ 4 #4 "we 


| "me Time 0 ide es 
4 EN e. tw wo Pef Ph he is . A oft&h1 retric 


ed From going” n x irfit 1 
* ws TOE. as reſiſts bi f - turned 


R 1 — * 8 A e 
nn - * * 
LS oe 
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at of that Direction 3 andat' e The eighth 
double the Force, becauſe with the nn 
>elerity : Therefore her centrifugal Ford - 
is twice double, or quadruple of what it was. | 
P. It is juſtly enough -reafoned,: Aube; 

but could you not make it alittle-plainer?” 8 
| M, I underſtand the Thing, but havemot a 2 OM 
Command of Words. Twice the Number o ß 
Retractions in the ſame” Time will mae the 

Body refiſt twice as much being put out of its 

Direction, or exert a double centrifugal Force 

in the ſame Time; and double the. Celerity: 

will make it double of this Double. . 

P. This will indeed ſhew that in the whole 

Time of the to Revolutions; the Body exerts | 
a quadruple centrifugal Force, of what it doas 9 
when it perſorms but one Revolution in that * 
Time: But how will it ſhew that the Body == 
exerts a quadruple centrifugal Force in any | 
Inftant of that Time? —_— 
AM. Sinee the Body moves equally in its O -.. 
bit, or does not exert more Forcę in one Part. = 
than another; divide the Fime into any Num— 2 
ber of Inftants you pleaſe, and the whole Sum 
of the centrifugal Force into as many Parts; 
and ſtill the centrifugal Force in any Inſtant, ._ 
when the Body performs two Revolutions, 9 
will be quadruple the centrifugal Force in the l 
like Inſtant when it perſorms but one 
P. I perceivenow you underſtaud the Mat- 

ter thoroughly ; nor is the Argument different 

en any other Suppoſition: If the inner Moon 

is carried three times round inſtead of once, 

ſhe muſt move With thrice the Velocity, and 
exert her Tendency of going on in a ſtraigijt 
Line thrice as often; thats; ſhe muſt rt 
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M 4 THO: or, The 


Tre eighth . in the ſame Time: Or her centrifugal For | to. 


Conference. ig now nine time greater than it was. 
| ben net ol H. Or if ſhe performed four Revolt 


for one, ſhe. muſt-exert four times as often he vo 
centrifugal. Tendency, with four times e m 
Celerity; or have four times the Quadra 
of ber «firſt: centrifugal Force. 80 that thy | 
centrifugal Force here inc reaſes with the th 
uares of the Number of Revolutions ber | 
formed 3 in the ſame Time. 
P. That indeed is the Law, refultin, 
you! ſee, - from the Inertia, or Inactivity of 
Maktsr. ett 
AH. But a Body revolving about nigh 
muſt either be drawn nearer to it, or canis 
. farther from it, unleſs theſe two Forces, t 
] * and e Cutie balance e 
. 5 Ts 759 
188 Imad N. 
M. What Method can . bs chak F 
biingig them to an Equilibrium; ſince the 
one Force is arbitrary, — the other the n. 
8 Hffedt of the Inertia of Matter? 
P. A Method of accompliſhing his Deſign 
can never be wanting to the Deity's It is from 
bringing theſe Forces to an Equilibrium, A. 
tho, according to the different Diſtances of the 
Planets from the central Bodies, that the beau · 
tiful Proportion flows, which we have ſo often = 
ſpoke of, between the Cubes of the Diſtancs, =. 
n K of rhe ene Times. 1661 50 
1 e vale % £6. 4.1195. 4AM 
„ Cxlil. M. Kos eee we have fall | 
| 190 naturally into this Subject, pray take the 
Trouble to ſheẽ me how this Proportion re- 
: fults from bringing theſe contrary Forces to 
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Foro , follow, eaſily + from what ave! have alicaly Dug 3 

7 re {a id... VVV Rab * 2 
rolution Wl P, It does: indeed z nor ſhould I chak it | el 
ften her Wl Trouble: But ſeriouſly I am afraid that © | 
mes © the many new thin will be apt to confound. 'Y 
UAC other in your Memor x. is Sow mn 
that the M. Their Connexiens|and; Dependincer mr ©. 
vith the ther will bring them back in Order. Only 1 
ons pei⸗ 0 * in the fame. plain Method, and hy the 
e elp of Examples s This makes the abſtradt 
eſulting, Reaſoning more palpable, aid. hence he ae | 
tivity of Things wilt ſtick. ate ih me: [1075 #5 

5 P. Well, ſince you will have ie. fl, les ar 5 

another keep {til to our two Moons, the one * 5 
" carried times 2 greater Piſtance rom the Darth: thay 
ces, the the other; and if both revolved about it in 


the fame Time, in whac Proportiam ſhould - 
their centrifugal Forces be {13997411199 - 


© M. The centrifagal Forde of the more re- 
_ mote, as was ſaid juſt now, muſt be foum times : 
ice t 


greater than, that of the -utarer:;; a3 having 
four times the Celerity, and but onge the Num- 
ber af Deviations fromthe projectile. Direction. 
1 fi Anil, in: whey Proportion. ſhould their 
| tal: 'orges beo 113192 af | I 


V little till Thee le 


= Forer! becomes greater, 8 
| | Kare of the... Diſtance becomes leſw It is 
. The centiipetal;Force of the: inet Moon. 
| An we Werne tinn ea * 

aao, ene e t e volt, 

"yu ö f a ichen we i Me, chat eln Norge an 

ann. ae "what 2 1 
F - will, DE W. >4ben it; theres 


bit 05 a. lictle A beb inner Moore | 5 

IO x.greaten centripatal Foroe, 
only the fourth Part of the centrifugal. 

E 5. Bleſe 


5 7 3 * 
R 


1 0, , d 


— Bleſs mel How! ſbon mut ebe Wh 
— bon to the Earth he has onl 
aſuxty+fourth Part '6f: the” Celitriſchg 
dich ſhe-ought to Hades tber . > Lan 
the-.centripetal;: And keep! her mont git 
Circle about the Earth 
F. Explain this Point 3 
ty, if you can. $A A 850 ll 2 FIC; ls e 
23 Nr "CES 


of mn and: iche ee ri 
fourth Part of the iber. 
That this laſt Force muſt be yt 
\ Treater than it is (that is; [iktcen 
1 :alfothaniehe: centfifuga IF Fe 
—— ie titay' balavce. i Gal 
8 centripeta] Force. 4 Aegi 13199 T6 
5: Bo outhiecurns agg it” plaln fend 
eBut how is her 'cenciifuga?' Fore oe indt 
ed, that it may becone'ft y- > reg ea 
-er:thamivis? dite bas, 403. . Po 5; 1 ea 
e Ae kost kin 
lis prbtty e ed 4 e | 
The centrifugh 5 Ne 2 
ch the the Prone 8 ati 
erfarmed in the: dane Time. — — 


N N * 4 A 
"Now, Phil, if the inner- Moon pe 
: 8 dne oiiter Moc 


bes es o#-from-it, "bur Teturn N 
ee «11 0 J lee 


12 ; 14 1 3 oe 


43 } 
cightk 
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P. Notably done, Math»? Tou have be- Peg 
buved like a Hero! 

M. Iam glad of ity bat dere a D 
ſeems to occur. 5 #5 

P. What is t? ©}, YL OS 
M. If one Wehen er iht Wecker 
Moon were only equal to eight Revolutions of 
ours, ſhe muſt certainly be in Conjunction 
with the Sun in leſs Time than a Lear: And 
you ſeemed to ſay the contrary- when I aſked | 
5 What . Difference there would be, if the 
Moon were at four times the preſent Diane 

from the Earth? e 

P. There is no | Difficulty in this *Caſe, 
:Matho : For though the se Month of a 9 5 
Moon at four times che Diſtance of ours ſhouid | 
cconfiſt of about 218 Days; yet 327 Days 
more ought to pas, before ſhe. __ again o- 
vertake the dun, or get between the Eürthand 
him. Becauſe the Earth in the Interim miſt 
have movedaipreat way forward in its annual 
'Courſe round the Sun: And it would not 
be enough for the Moon to coe oppdſite to 
the Point where the laſt Confunctſon appen- 
ed; ſhe muſt ſtill move forward, still“ ſhe' * 
between the Earth and Sun again Hete fer 
Jodical 4 Month — 8 "more fn 
'twice as long as Her periodical; and cbnffſting 
of about 545 Days, N] ' Eunstions eee 
hardly in three ers. 5520 
Ihave fome Notion of- this: T he 
hi and Havdical N Month - would al 
equal, if the Barth =ſteocd 'i All + But 0 
Karth moves, the Mon has much more fo 
cun ober, after her periodical Month is fini 
. It is o; and at "preſent the Poadicel 


Kei . 18 Die i 


Conferen 


4 * \ | 


rr - ns 2 
Ei 
C . * 2 


„„ rt ere 
The eighth Mouth is about two Days i 1 
| Conference. riadical. 2 | 
n n to retum; 


| IV. Let me confides what 1 nahe tos, 
or ow the Proportion between the 
of the periodick Times and Cubes of the Di. 
tances appears from this Number of m 
tions. 1623 {}- £0238 
P. You ſee the Diſtance. of” the inten 
Moon i is 1, and of the ee 4: . 
. Right. . 4th 2 of 
P. The Ci bes of theſe are I, add be 4 
M. They are. 
P. The periodick time of the interior Mobs 
is 1, 2nd of the exterior 8. 
A. Certainly ; 8 ſince the o one is eiche 4 
the other. e i 
P. But the Squares of theſe a are likewiſe, 
and ane 
M. O Phihn / You have Made we ape 
For it was the Height of all my Wiſhes (if 1 
may ſay ſo) to underſtand this; and now 
do underſtand it. This is not only an Ex- 
ample of the Proportion but it ſhews from 
the Nature of Things, how: theſe 4 i 
muſt be in this Proportion. | 
Pi. This is the Law, Matho, which, 0 
in the Motions of all the Primary Planet 
round the Sun; and alſo in the Motions of all 
the Secondarzes round the ſame Primary, .. . 
M. I remember you told me that they who 
placed the Earth in the Center of the Syſtem) 
and ſuppoſed the Sun to revolve about it, in 
the fourth Place” (namely above the Moon, 
Mercury and Venus) confounded this beautiful 
# * of the 3 n wh 


2 9 
„ * 


P. They do: Vidlenes - end itſelf ; hi: eighty - 
ne: the centeifgal Force, or the Reſüſtance ee, 
of Matter on which it depends, is hae ens © 
and un yielding: For, let us ſuppoſe that te 
Diſtance of the Sun / from us was hut 12000 
Semi- diameters of the Earth, o deο times 
the Diſtance of the Moon; and then the 
Cubes of their Diſtances will be goooooo and 
1: The Square - Roots of which! Numbers are 
2828 and 1. 80 that the periodical Tine of 
the Sun ought. to be 28d time that of the 
Moon: That is, either our preſent exrougke | 1 
do contain 2828 Revolutions of the | | 
each conſiſting of about three on, | fix Mi- N | 
nutes; or our preſent p Month ought 5 1 
to be but the 28 28th Part = the ''Yeav; 
whence one Revolution of the Sun would be 1 
equal to 211 cf our preſent Years. | Either of 
which is monſtrouunss. 


Lad. 


attractive F orce dy theSunand'P a | 
out being dtawn from its Place. 
P. They might eaſily be —_— Maths, 

in not diſcovering this Law of the! celeſtial 
Motions; but not to own the Miſtake they 
were under, aſter it was diſcovered, is ſome- 
thing worſe than Ignorance: * | +: 1 914751, 

AA. Pray give me another Example of this 
Proportion, that I may apply the ſame Nea 
oe to Bodies revolv ing at other Diſtahces. 
Suppoſe two Planets revolving about the 
Sun, the one g times more remote from him 
than the * which is e the Caſe be- 
tween 8 our Earth: and then — 

mit One on with the Argu- 

41 ment 


| wh 


Mut i or; The: 


m The Bath, being biiflg * 
| Dunes. ſh. ra Side ee MY 
more centripetal Rorce thah Jupiter A be 


they had: performed their Revolutions in 
fame FEime, it muſt have liad but a fiſch 
his centrifugal Force. Therefore, if bt fi- 

ſe:theſe*'two: Forces to balance each other h 
Fepirz when the Earth has got five t 
| | al Force thamit:hath;i* wil 
till have but 


8 en in Fuge, 
| r the „ e fhould: have, that 
Force, u well 25 centripehl, 


ge! "BY. Gince\thel-Bartvinidh4fiv6:9 23h 
 more-.centrifugal Forcethawit has, that Num- 
ber-125 muſt be the Square of the Number ef p 
Revolutions uchich it ꝓerforms in the ſame t. 
Time that Fapiter performs one; or it mlt 
perform fomewhatmore thaweleven Revolati- iſ 
onsfor: sone; fort ra vis the Square oli. 
>: Be WE Square:Rvor of e 11. ants. | 
boutitws. EG enn 57 5 
no Ak 


"2M. Then iche Bälkanbes being 

Cubes bf thsſe are i and 1g] — 
Rr of theſe am 
likewiſe of and 125. Lage: 20:08 2 10 


| Lreatet than that of 8 to-1,” 3 
Dal Time — Years and a- 
75 bout. 3% Days, — Om 
"1580 


jute TY 


Evi needfeſs to have as fach Ni 
hich muſt Have engaged bu in A mbte Nel 
s C tation; Fince che Rekſon of the 
ing appears as well from Vite Diſtenes 8 
other! 91% 08-0917 ti id : 281161300 
M. As this Proportion holds in the Mott 
ons of all the Planets revolving about the Sun, 
J ſhall try the'Compiitation'Þy my-ſelf ; face 
T have thelr Diſtances nd rities 
the firſt . Be 8 i 
P. By chat Means yd 1 y mile" fm 
damental 'Thedrefw Familur yon al i 
e i As! to — 7 7 : Ja": 
good a Judge: k it certaĩn yit Wan 
Mseiog lülkaper df ebe Foce 400 Wikiom 
'of the Creator; te tires? theſe -Uffetent 
Forces on the ſame ——4 in an” N 
that while the chart le *the 
*Plartets' iriverſaly as NUR Shan 7 ety 8 
tances from 33 FI, | 
bl portioned to *it” in . — 
which a circular Orbit cou be ribed! 
01 "1p let thef&Perfohs/ 
"Motions of the dun; MoH" ad 
ſupple the the Dilly maff EE 
"Dothful" Being: X aps dnly a mere 
| bf HE PRE Es * f: | 


FH 


— re i 


e eee 22177 11998, 
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MATHO: 'or, The 


The — 18 Yobbuw Reaſon to aſk this 


Queſtion :, For when Men refuſe! = 
WY Aka wchomot? plain 2nd natural Prool, 
=_— * it looks as if they would be ſatisſied with their 
_—_ . - Contraries; that is, with no Proof at all; or 


| 5 . Wah deren are wwe wot ta be ſatisfied. 


2 


cv. M. ines s "2 ix certain from Obſer- 

| wation, that the Squares. of the Times of the 
Planets round the Sun are as the Cubes of 
their Diſtances frem him; and ſince,you have 
ſhewn me according to what Law the centri- 
fugal een or diminiſhed ; Ino 
fee plainly, ar 7 Body may 8 thence 
gather, that 1 | ion toward the Sun 
is cbr oy he Spar: of. their Diſtances 
Sow. him. Hi ni 7075 8 oF 75 
P. Shew me how:y nocolb e647; 7 
AM. The d 's and 8 | 
any Body deſcribing a circular Orbit a- 
RT, maſt be equal: But by'examin- 
ing the centrifugal Forces of any two Bodies, 
. the Rules you haye explainetl to 


are im ꝑrſely as the Squares 

of, "of the Diſtances, of, the b 1 
| central, Bod Tb 1 conchade,; 4 
dentripetal, Forcsg which are equal t. 


moſt be. in the f porta. 
P. Your. weve ene] is good; b — 


de eee AR 
. 3 oprier 
Ah ee er ae en 


oo of A+ 
3%. 
+4 53 « 
. 


in the. ſame Time, 
— CS Hover fie mui, have 4u 
nn Gros ates 
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Coſmatherria Puerilis. 5577 39. 
fore ſixteen. times more contripetal, than the The,cighth 
Moon at four times the Diſtance; And from 832 — 
this I now fee that the Proportion between the 
Squares of the Times and id Cubes of their Diſ- 
tances is indeed a fundamental Article in order 
to underftand the Law of the W Mo- 
tions. 

P. It i is as you Gy 3 from that once diſco- 
vered the reſt becomes eaſy. | 

M. I am likewiſe ſatisfied from. this Argu- 
ment, viz. Since the Squares of the periodi- 
cal Times of Satellites revolving about the 
ſame Primary, are as the Cubes of their Diſ- 
tances from it ; that they cannot be more, 
nor ſo much attracted to any other Center, 
as to that of the Planet about which they - 
J move. For if they were but equally attract 
dy ed to another Point, their Attraction to that 
Center would be nothing at all, inſtead of 
being inverſely as the Squares of "their. Dif- 
tances: n that nnn muſt he 
ſpoiled, 1 

. You are right : . 
could have n * oundation to ng tens 
at all, , ** 

AH. But you faid that RN nf "Ads ; 
traction might have been ee by the 
Creator, had he fo pleaſed... tr: 

P. Surely; for the Attraction might haye 
been directly as the Diſtanges, or n 
the Diſtances; or directly as the Square Roots 
of the. Diſtances, or reste as the Square- 
Roots of the Diſtances ; with an endle Num- 
ber of other OS which were — 
qually poſſible to.: the Peity, though not - 
hay”; convenient for the Nature of. bis Work, 


4. Pray give me e, 


* 
ki Fo 3 A 
SE * 
4 


een 


— 


The 3 may les the Difference between \anyof th, 
: os» — þ our preſent Conftitution ? © 


| © Eo 4s 7 


P. Vou need only to be put in the Way, 
to purfue any of theſe Cafes by your 
Tell me then, if the Attraction had been d 
rectly as the Diſtances, and one Planet hall 
been removed to twice the Diſtance of ati6-- 
kher from the Sun, in what Proportion would 
their centripetal Forces have been?” _ 

; That at twiee the Diſtance muſt hints: 
been twice as ſtrongly attracted 3 N od 
its double Diſtance, to wit. 

. And their centrifagal-Forces? 

7 Theſe muſt have been in the ſame Fo- 

_—_ to balance their contrary centripetal 
3 If they were both to move in circular 
e 5 5 

1 


the Diſtance have had dorhbile the cen-- 
trifugal Force, to balance-its double centre. 
tal Force? = 
| MH. If it bad b Reede Arche 
ame Time, its * Gout: Celerfty muſt. have 
Bivervit u deute centrifugal Feree. For on 
this Suppoſition the centrifugal; as well as en- 
tripetal orces muſt have deen as the Diſtan· 
Ves. — 
| muſt en revolved about the Sun in che ſame 


Tine: For then their ceritfifugal Forces muſt 


All have been as their Calerities, '6r-Ditanes 
from the Sun. E 10 1 £22007 5 


: 2 25 Toon as the 
| A. Torn 


„ e e 


* 
b 
h 
£ 
1 
"0 
1 
1 
| 

| 


— at this Rate———all the Planets 


H. It i "JI" batefmdſt bee wich” c 


A Fog Punk.. 


| to tick other; Saw per- The opt 
hold bab lt any Part ef 4 ger — 
as ſoon as Venus or g. And if at the 
Beginning of their Motions; ſome Bodies haꝗ 
been plated on the oppoſite ſite Side 'of the Sun, 
with eſpect to others, they could never hive 

had Sight of exch other; \buit ways remaitied 


interior Planet been placed dire 
. * and the Süh, it muſt ſt 
have appeated'as a Spot upon bis Diſt: In 
ſhort, our preſent Conſtitution ſeems every 
* referable to this. 

| t is li 6 more natürl. Aue, i 
3 che Attrackie n fndüld go on decrealihg fföm 
the Sun, as Well as the Heat and Pight, 
and Jecreafitiy. in che fatrie Froportſon; rather 
than increaſi Again, if the Gravi- 
| He to the Sun had been inverſely as the 


queer Kt: muſt have ben the Conſe- 
2 et 24 Y land 
lr er ide ) 8 ad Mie 
y Keeracted, and ouphtt cherfoxe 5 
| Diſt F Force of Ati 
. nee.” 711 GUC $7 1 

P. prot IF performed their” Re. 
nh 1 N 5 A ; 
ME The inpet oft edu dee dad bihale 
| 0 of whe Seher; or one 

———— fhodld have Bad. 
. How coild' fe have got Tour dae 
Mück e enge Fore? - row vert 4 
A * it had 4M thro: RelShotidfis 
for one, And from this T-ſce the reſt: For 
fince the interior Orbit was half the exterior, 
d the interior Planet revolved twice in the 
ime the exterior revolved once, their Celeri- 
: ties 


k, 


hey 


a2 <0 371 Ho: e 


The. eighth ties muſt have been ang 6 therefore their 
Conference, periodical Times direAly. as their Di 
$6: AE from the Sun. 58 
P. You are perſeclly richt. 1 17 this: hat 
1 the Law of Gravitation in our Syſtem, 
the Celerities of all the Planets maſt have been 
equal, and their periodical Times as their 25 
tances. Jupiter muſt have performed a 
volution in ſome more than fiye Vears, 
Saturn i in ſomething leſs than We i, 1155 1 
A. L am delighted with this fort of Rea» 
foning, and fancy, without giving you more 
Trouble, I ſhall be able on any other Suppo- 
ſition to draw the Conſequences for my ſelf, 
and find out on what Terms the centripetat 
and centrifugal Forces are to be brought to an 
Equilibrium, ſo chat the Body ſhould elke 
2 circular Orbit. mY 
F. It will not be difficult... 1 be 


HTS 

Cxvl. . to. ame 
what I deſired: tor be informed of in the be- 
ginning of our e ee "That al | { 
theſe: ſixteen: Bodies, could not have :.revolved p 
about the Sun immediately, as the Center qt h 
I 

{ 

t 


* 
. 


their Motion, without great Inconvenience. | 
P. In what Reſpe&? B 
M. The more remote Planets, Kr then 1 
haye, been deprived of their Moons, which, 
by reverberating the Sun's vi po hems 
ppi e their Nigh - E. 5 
Wu, Lois, Matho, not inferior to — 4 in 
that the exterior Flanets muſt have been ra- 


2 to a much greater e the 


* Y) 14 Th 140 31 78 414 1 815 i] 47546; 


* 
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. I have a Notion why chis muſt haveThe eighth | 
been; but pray aſſiſt mm. N 
P. Our Moon, for Inſtance, y revolving 
about the Earth, as a Center, mult neceſſari- 
ly be brought 1 near it, that the may be with- 
in the Bounds of its ſtronger Attraction: But 
had ſhe revolved direfly / AbGur the Sun, ſhe 
muſt as neceſſarily have been removed to a 
great Diſtance from the Earth, that ſhe might 
have been on the other Side of that Limit; 
leſt the prevalent Attraction of the Earth 
ſhould have diſturbed her Motion, or drawn. 
her the contrary Way. 

M. This is x ie 1 very obvious fort what 
has been ſaid before: "Ye muſt have then 
rolled a conſiderable Way without that Limit, 
as now ſhe moves within it. 

P. If then we conſider Jester and genere, 
thoſe larger Planets, attended each with a 
Syſtem of Satellites; their Moons, in this Caſe 
revolving ſeparately about the Sun, muſt have 
been removed to a vaſt Diſtance from them. 

A. Toa vaſt Diſtance certainly, if (which 
ſeems reaſonable) they ought to have been 
placed as far without the ſtrong F orce of theſe - 
huge Bodies, as now. they are within it. For 
in thoſe remote Regions, where the Sun's at- 
tractive Power becomes comparatively weak, 
the Force of Jupiter and er reigns far and 
wide. 

P. We may in ſome meaſure gueſs N 

2 Diſtance their Satellites ought to have been 
removed from ſuch huge Bodies, in that Caſe; 
when we conſider that they diſturb each o- 
ther's Satellites at an immenſe Interval 1 in the 
preſent Diſpoſition, | | 

4. That 1 did not chink cof: find now 

you 


1 


| | MATHO: or, The 
The * ou Reaſon to 12 That. t wn 


$a which we 


28 
for 
we 
be 
ſev 
of 5 If e the 8 as 2a "I 
S2 fer as Primaryy þ ad revolved, about the 
. FAR the immed oy | ha ſug 
| ion, you ſee,” muſt har uy 
. . 
than at N and the Bounds of the whole 1 


Syſtem = 
* E evra 13538 and the. * 
EP. Times of. the Planets muſt in. 

| bave alſo been lengthened, according a 

to. the Proportion we have, poke f. Ml x. 

Without doubt: Had Saturn. been. at ca 
double the Diſtance, he could not have com- pr 

Went his Revolution in leſs than eichty· tus ter 


1 "NM. Hence 1 ſee. then, if all theſe teen | 
— Bodies had revolved, froamtely (hour 27 . bs 
_ common Center, as no the We 
_ da, they © myſt have f Rl tw 7 g . 
— 7 {$ of the un ro 

_— e in and no Yicar | an 
1 rious uminary to 15 his Dye ce by — 4 4 I 
5 | F | :Þ. All that. Yanety. of . Li bt, TTY | to 
3 auen admired before, all thoſe Vic ha 
2J and glorious Phenomena iN: "Heay wens, A 
ae ai an this Suppolitzon, nj. 7 th 

A. I 9 955 B 18 bard] 4 di 


to — — the WR Diſpoſition Xt * { be . 
tos: ann uſeful, d &veral Mien in de 


4 


2 ts we would ff 
P. It is reaſonable to think, we ples F only 


diſcover ſome of them by feeling them, 


CxvII. A What we have ſaid juſt now. 
ſuggeſts a Reaſon, I think; * Why the utter- 

_ Planets ought to have deen b than. 
thoſe nearer the un. 
P. For what Reaſon then doth it appear to 
you that this was ſo ordered? : 
M. By how. much the. exterior. Planets 
were 0 be mace didanonn the dun, fo. much 
the more were they to ſtand in need of the 
Relief and Comfort of thoſe Satellites, or vi- 
car 3 And * they ras 

1 large Bodies, in & m- 

e N their attractive Force could not 
have been ſtrong, ene. to TOONS 5 them 
aSyſtem of Moons rolling about it ſeli. 

P. Iam entirely of your, Opinion rn 
we ſee, in the utmaſt Regions of ** m, 
is able to retain five- or 1x ſecondary 4 
rolling round him; and though near 
about the middle of it, wa four ; Whereas 
had any of the four lawer Planets, been. ſet off 
to the utmoſt Parts of the Syſtem, they could 
hardly have retained one Satellite, 3 the 
Attraction of all the ——— Bodies lying near 
the Center. We that great Bo · 
dies placed gear the — — have been 
90 prop nd uſeful; * we do not con- 
* che wales of fugh a Diſpoſition. 
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96 MATHO: or, The 
The eighth The Sy ſtem in that Caſe could not have con- 


2 OI r 
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Per ns. ', liſted 4 near ſo many Bodies, nor thoſe Near Cel 
fo uſeful to one another. on 


AM. Beſides the Inconvenience, the perkeit 
Order ſeems more agreeable and decent. It 45 
would have had the Appearance, in ſome ſort, R 
of Neglect and Careleſſneſs, had the leſſer * 


Planets: been thrown to the out- ſide: But : 4 
theſe larger Bodies incloſing the Syſtem. look "3 


ſtately and magnificent. it 
P. Add to this likewiſe, Matho, (ſince the iN i 
Celerities of the Planets are reciprocally in the J 
ſub-duplicate Ratio of their Diſtances from 7 
the Sun; ) that it muſt have appeared againſt Jt 


the Order of Nature for ſuch a mighty Bod os 
as Jupiter to have been carried round "with 7 
the rapid Motion of Mercury; or that Mer- all 
cury, Venus, or our Earth, ſhould have moved 1 
at the flaw Rate of Saturn or 3 = 
M. It does not indeed ſeem natural for a g's 
Body to move the faſter, the larger it is: But as 
explain a little, if you pleaſe, this Proportion ofe 
of the Celerities of the Planets. 0 F 
P. I dare ſay, if you conſider it, you will BF 
be able to make this out by yourſelf. © "Hot 
M. The Truth is, I do not W Mc 
what you mean, by being reciprocally in the ba 
ſub-duphrate Ratio of the Diflances. de. 
P. That is only, that the Celerities of the Fu 
Planets are inverſely as the br of . 
their Diſtances from the Sun. 3 
M. This is more intelligible, and now 1 Kay 
fancy I can deal with it, by the Help of our Ha 
former Example of the two Moons. le 
The interior had her Orbit but a — Part p 
of that of the exterior, and ſhe performed 9 _ 
. for the other's one; ſo that- her thee 
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all other Caſes. 


Coſmotheoria Puerilis, 


4, the Diſtance of the more remote, that is, 
their Velocities were inverſely as the Square 
Roots of their Diſtances. 


P. I find I was in the wrong, Math, to | 
affect ſuch a learned way of ſpeaking ; good 


Senſe has not fair Play, when it is oppreſſed 
with hard Words: But I ſhall be on my 
Guard for the future. 

M. If then the Diſtances of the Earth and 
Jupiter from the Sun were as 1 and 5, their 
Celerities would be contrarily as the Square- 
Roots of 5 and 1. 

P. You are r right; ; and it is foi in 


M. Leaving this, pray let. me . 2 — to 
you, leſt I forget it, one ſingular Advantage 


| with reſpe& to the ſhortening the Darkneſs of 


our Nights here on this _ which I may 
often thought of by my ſelf. "I 

P. What is it? | 

MH. I underſtand from 3 we have ſaid 
formerly, concerning the annual and diurnal 
Motions of the Earth, that we are exactly 
half the Time in the Ray s of the Sun, and 
the other half in the Shade of the Earth: 
And Net a great deal more than the half of 
our Time is Day-light, if I may ſo expreſs 
it; for if we take in our Morning-Daton, 
and Evening-Twilight, they ſhorten the dark 


Half of our Time, by at leaſt three 1 * 


bas Night. 
P. This, amon 122 others, is an Ad- 
vantage we reap, Matho, from the Conſtitu- 


tion of our 4 re "which ſpread round 
Var tmoſpher 7 F Pr the 


Celerity was double that of the other: Or The eighth 
their Celerities were as 2 and 1. But 2, the Conference. 
Velocity of the nearer, is the Square-Root : of 
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98 ; MATHO: or, The | 
The: eighth the whole Earth, does the Office of a Moon fe 
Li. for ſome Hours every Night, by reflecting the ct 

Light of the Sun in upon the Globe it ſur- fe 


rounds. Were it not for this 'Contrivance, MW DT 
Intenſe Darkneſs would ſucceed to the Sun- tt 
Light, not gradually as now, but in an In- w 


ſtant: And contrarily, the Light of the Sun F 
to intenſe Darkneſs. The Traveller would be 
be benighted in a Moment after loſing Sight 8 

of the Sun: Nor in the Morning ſhould we of 
be able to bear the ſudden Change from thick g1 
Shades to bright Sun-ſhine. It would be like ig 
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bringing a Man from Confinement in a dark M 
Dungeon, all of a ſudden into open Day. de 
M. O the Goodneſs of the Creator ! As | 
Light is a precious Thing, how many won- th 
derful Ways has he taken to ſupply it to his ap 
Creatures! Who of a thouſand thinks now on m 


this Advantage? It ſeems to be one of thoſe Pe 
Caſes, where we could only diſcover our Lok WM Lt: 
by feeling it. 71 
P. We are graciouſly prevented with the ta 
Comforts of Life; and therefore, as you ob- th 
ferved a little before, we imagine Things could 
Not have been otherwiſe than they are. laf 
M. I remember you told before that our in 
Atmoſphere is a Scene of Wonders; and! of 
think this is one, That the Air ſbould be ſo tranſ- 


rent and pure, as to tranſmit to us the Ligbti f kn 
the fixt Stars ; and yet fografe (if I may uſe that Ic 
Word) as to reflect on us the Light of the Sun ſpt 
when abſent. $ | N its 
P. The Air that ſurrounds our Globe, upe 


1 Maths, is as neceſſary to our Support, as the pol 
5 © Globe itſelf. This elaſtick Fluid is to us the Pa 
i Breath of Life: It is in all the Parts of our Fle 
Bodies; and by a Counter -Preſſure which * wa 


| Cofmothroria Puri. 
feel not, preſerves them conſtantly from being The eighth 


the cruſh'd : It is many Ways abſolutely neceſ- — 
N=] fary to Vegenitioh; te Vehicle by which 

Ince, 'Dews and refreſhing Showers are conveyed to 

Sun- the otherwiſe barren and thirſty Mold; and 

1 In- with all this it is the very Spirit of Fire and 

» Sun Flame, without the Uſe of which Life would 

vould be miſerable. 

Sight MM. I ſee on every Hand by what Inſtances 

d we of Power and Kindneſs the Creator hath 

thick guarded his Works againſt the Exceptions of 


e like ignorant Mortals: All this is performed by 


dark Means of an Element, which we think ſcarce 
y. deſerves our Attention. 
A8 Pe. It is true; but in the Nature of Things 
won- there is no guarding the Works of Knowledge 
to his againſt the Calumnies of Ignorance, ſince the 
ow on more artful the Performance is, the more ſuch - 


thoſe People carp at what they do not underſtand. 
r Lok Let us leave them then to the Reproaches of 
7 their own Mind, to which a ſmall Acquain- 
ch the _ with the Works of Nature will expoſe 

em. 

M. I was going to aſk you about the E— 
laſticity of the Air, and why you think it is 
in every Part of our Bodies; but I am afraid 
of troubling your':! h ] ] ef a 
. A few plain Experiments will make you 
know more of the Elaſticity of the Air, than 
I can tell you. The Weight of the Atmo- 
ſphere is balanced by this Repellency between 
ts leaſt Parts. The Preſſure of it therefore 
upon all the Parts of our Bodies, is counter- 
poiſed by this Repellency of the Particles in all 
Parts of the Body; and not at all by our ſoft 
Fleſh,” and leſs by the Repellency of the out- 
ward Particles, one againſt another; becauſe 
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tent to leave you: You talk away ſo faſt, that 


either of theſe were the Cauſe; we ſhould nevertheleſs feel 


A. THO: or, The 


the Surfaces or Figures of our Bodies are not 
fitted to that Purpoſe. When the Preſſure is 
taken off one Part of the Hand, by / laying it 
on the Mouth of a Glaſs out of which the Air 
is drawn, we feel a great Force and Pain. 
This is becauſe the internal Particles have no- 
thing to act againſt. We ſhould feel an equal 
Pain at all Times, and in all Parts of our Bo- 
dies, were it not for theſe: The Repellency off 
the external Air has no Share in this. When 
the Glaſs from which the Air is drawn out, 
is of an irregular Figure, it is ſhivered to Pieces 
in an Inſtant *®, When Men dive to ſuch 
Depths in the Sea, that the internal Particles 
of Air are crowded into half the Room, they 
feel great Pain, This is confirmed likewiſe 
from what happens in the Diving-Bell : But 
theſe Things would require more Time and 
Words. | | F. K antes; 
M. Nay, Philon, I am now more than con- 


you are quite out of my Sight. hae 


* When the Air is exhzuſted out of the Glaſs - Receiver, 
there is a prodigious Preſſure on all the Parts ef it quite round. 
he mutual Repulſe between the Particles of the external Air 


does not keep off this Preſſure, or form an artificial: Vault o Wl 


preſerve the Glaſs, It bears this Preſſure by the Advantage 
of its Figure; as an Egg, preſſed equally at both Ends, bean 
2 great Force. Our Bodies therefore ſuffer a Preſſur at all 
times equal to what the exhauſted Receiver does. nd nei- 
ther the Figure of our Bodies, which is conſtantly changing 
while we move, or breathe, nor the firm Texture of our Fleſh, 
38 fitted to bear this conſtant and vaſt Weight. And though 


always an exceſſive Pain. It muſt be a Spring therefore, both 
more powerful and artful, which counter-aQts this Preſſure, 
and prevents the fatal Effects it would otherwiſe have. And 
this Spring can be nothing but the Particles of the Air it ſelf 
in all Parts of our Bodies, as was ſaid, It is impoſſible to re- 
flect on this without Amazement!—\ ' 
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What muſt have been the Conſequences if the 
Moon had moved in a Plane croſſing the Eclip- 
» tick, or Plane f the Earth's Orbit, at right 
Angles. That our Earth is a Moon to its own 
Satellite, appearing to her near 16 Times larger 
than the Sun himſelf, and thereby throwing on 
her a vaſt Gleam of Light. Jupiter appears 
to the mnermoſt of his Satellites 1600 Times 
larger than the Sun does to us; and Saturn 
more than a 1000. Times larger to his neareſt 
Satellites : They muſt therefore thraw a pro- 
digiaus Splendor — *  Thatthe 
Planets bath Primary and Secondary are thus 
carefully i luminated, ſhews they are nat empty 
Seats; but defogned for Habitat ian: Por Light 
in the Nature of Things, anſiuert to Eyes. 
A ſtilftel Artiſt could nat deſign that which is 
more noble for the Uſe of what is of an inferiar 
Nature. The whole material Univerſe was 
therefore made for the Sake of Rational Beings, 
That our Sun at the Diſtance of Sirius or 
Arcturus would appear but like one of the fixed 
Stars, and the folar Planets he quite abſorbed 
by the immenſe intervening Space. The great 
centrifugal Force on the larger Planets a Re- 
lief to their Inhabitants, as ſuſpending a con- 
fiderable Part of their Weight on theſe vaſt Bo- 
dies. The Denſity of thoſe great Bodies wiſely 
contrived in being leſs than in ſmaller Bodies, 
? _= this Account. An eaſy Way to calculate 

their Quantities of Matter and Denſities. © 
mY F.3 CXVIII. P. 
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M ATHO: or, The 


derne XVII. P. you mult have grown 6 
— 


miliar with the Planets 

and their Satellites, Matbo, 
if you have paſt all your Time, ſince I faw 
you laſt, in the Regions above. 

MN. Sometimes above, and ſometimes be- 
low; but Familiarity, you know, is not {6 
ſoon contracted in a ſtrange Country: Beſides, 

ou may eaſily gueſs from the Heads of ; 
our laſt Conference, that my Buſineſs in thoſe 
Places was both various and difficult. 

P. All is well now, I hope? 

M. All is fo far well, that I have a to- 
lerable Notion of what we were then upon: 
But other Things ſtill occur which puzzle me. 

P. It muſt be ſo with Beginners, till they 
have gone through the whole Scheme, and ſee 
the Conſiſtency of one Part with another, 
But what are thoſe Particulars that puzzled 
you moſt ? 

M. Before we ſpeak of any Thing elſe, 1 
mult acquaint: you, that an Expreſſion you 


dropt at our laſt Meeting has exerciſed .my 


Thoughts ever ſince. 

P. What was it? 

M. When we had obſerved, that the ſhor- 
tening the Diſtance between the Sun and. 
Planets ſeemed by all Means poflible to have 
been ſtudied by the great Architect of Nature, 
and had talk'd of the Number of Bodies that 
compoſe the Solar Syſtem, you added, that 
all the Planets revolved about the Sun, nearly 
in the ſame Plane ; but that there were other 


Bodies, more in Number, which traverſed 


the Syſtem all Manner of Ways. This, as! 
— you ſeemed to ſay, with a View to 
_— an ObjeCtion, namely, Why. the oy 
might 


Coſmitheoria Puertlis. 


| might nothave been beneficial to more Bodies, The ninth 


which might have revolved about him croſs- 


wiſe, or in a Plane croſſing the other at right * 


Angles? This brought to my Remembrance a 
Particular you hinted at long ago, when you 
ſeemed to conclude (from the Motion, I ſup- 
poſe, of ſome particular Bodies, ) that the At- 
traction of the Sun reached a great Way into 
the Regions above Saturn, or between his Or- 
bit and the fixed Stars. You awakened my 


Curioſity then, and have never ſatisfied me 


ſince; wherefore I beg you would inform me, 
what lies concealed under thoſe diftant Hints. 

P. When I have told you all I know con- 
cerning theſe Things, you will hardly think 
it worth your While. FO 

M. But pray acquaint me with it, what- 
ever it be. 3 3 

P. If there be any Thing elſe you would 


diſcourſe of, let us ſpeak of that; and 1 ſhall 


readily inform of what I know about thoſe 
Matters, if an Opportunity ſhould offer na- 
turally. — 

AM. Next then, with Reſpect to the Planets 
lying all in the ſame Plane nearly, (namely, 
that of our Ecliptick) I was trying to find 


what would haye been the Conſequences, if 


the Orbit of our Moon, for Inſtance, had 
lain in a Plane croſſing the Plant of the 
Earth's Orbit at right Angles : But I could 
neither imagine the Caſe exactly, nor find 


out a Reaſon why it might not have been ſo 


in Fact. 

P. It is enough in ſuch Caſes, Maths, 
that we ſee the preſent Diſpoſition wiſe and 
regular ; nor are we to imagine that we can 
come at the Knowledge of, or diſcoyer all the 

| Ea Reaſons 
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as ve have obſerved, may lead us into fatal 
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| MATHO: or, The 
Reaſons why Things were ordered ſo. Thar, 


Mike fo ; 

M. I remember well enough the impioug 
Notion, That one might have taught the 
Deity how to mend his Work. 

P. We plainly ſee great Inconveniencies 
from ſome Diſpoſitions, differing from the 
preſent, that were equally poſſible : This ſhews 
us the Kindneſs and Wiſdom of the Creator, 


in the preſent Order and Motions of the hea- 


venly Bodies. But ſuppoſing other Diſpo- 
fitions mizht, in ſome Reſpects, have been 


equally advantageous for us; What then? We 


have nothing either to complain of, or carp 
at, becauſe the Deity hath choſen one of two 
Ways which were equally proper. And yet 


in the preſent Caſe, it is certainly more or- 


derly and beautiful, that all the Bodies in the 
Syſtem ſhould lie in the ſame Plane, and move 
the ſame Way (according to the Order of the 
Signs) as it were in concentrical Circles; than 
that their Orbits ſhould have lain acroſs each 
other, and taken up the whole Space; though 


we ſhould not know for what other Purpoſe 


the Creator may have reſerved it fre. 


M. All this J agree to: Vet there is no 
Harm in endeavouring to conceive what Ap- 
pearances would have been, had the Planes of 
the Moon and Earth's Orbits been at right 
Angles to each other. | 


CXIX. P. That might have been ma- 
ny different Ways. ad the common 
Section of the two Planes always paſſed 
through the Center of the Sun, the Moon 


would then indeed in every Revolution have been 


5 in 


Coſinotheoria Puerilit. 105 
That in Conjunction with, and Oppoſition to the The nin 
7 Sun, 9 As alſo this Plane lying through Conirenees 
= the Sun and Earth, ſhe could never have been 
pious before, or behind the Earth in its annual 
t the Courſe, but ſtill equally advanced with 'it. 
Thus far you conceive? 


ncies AH. Eaſily; for this Plane ſtanding erect a- 
the bove the other, like the Leaf of a Book, 
hews muſt have moved round as the Earth moved, 
ator, ſo as to paſs always through the Centers of the . 
hea- MW Sun and Earth: But ſtill we ſhould have had 
iſpo- our full and new Moon regularly as at preſent. 
been P. Hold a little.— Then you will al- 


We low, ſince this Plane ſtood erect above the o- 
carp ther, like the Leaf of a Book, that the Way 
two of the Sun and Moon muſt have lain perpen- 


| yet dicularly to, or acroſs each other? - © 
> or- M. Right ; for then the Moon muſt have 
n the come over our Heads from North to South, or 


from South to North at leaſt. 

Fi. She muſt certainly have paſſed thro? the 
Poles of the Ecliptick ; and conſequently, 
through or near the Poles of the World. 

M. Let me conſider this Circumftance. . 
——— I ſee the Plane of her Orbit muſt al- 
ways have paſſed through the Poles of the E- 
cliptick ; And ſince our elevated Pole 
always points to the North, her Plane muſt 
have paſſed through the Poles of the Equator 
too, when the Earth was in the Solſtices; for 
paſſing ſtill through the Center of the Sun, it 
muſt then have lain dice&ly South and North. 
And at all other Times it muſt have paſſed a 
little beſide! the Poles of the World | 
Pi. Then the diurnal Rotation of the Earth 
could not have cauſed the Moon to riſe and 
ſet to us every Day, as ſhe does now; for 

F 5 when 
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when fhe was about the South Pole, we could 
not have ſeen her ſor many Days, more than 
now we ſee the Southern Conſtellations, which 
never appear above our Horizon. And be- 
ſides, ſhe muſt have lingred long about the 
gloomy Horizon, either in coming in, br 
going out of Sight, having but . 
grees of meridian Altitude the firſt Day of re- 
turning from the South, and twenty-four the 
next. | | x 

M. I was not aware of this. It is ſtrange 
enough. All the Time likewiſe ſhe ſhould be 


about the northein Parts of the Globe, ſhe 


muſt be hid to thoſe lying on the other Side 


the Equator ; and the moſt conſtant Part «f 


her Light muſt have been ſhed over the frozen 
Regions of the Earth, where there are few 


Creatures, at leaſt rational Inhabitants, te 
perceive the Benefit of it. This muſt have 


been a palpable Miſcalculation, to make the 
Light of the Moon take a different Courſe 
from the Light of the Sun, and ſo leave the 


populous and habitable Parts of the Globe 
worſt provided for. | 


F. There is ſtill another Inconvenience, 
not leſs than this: For ſince the Moon muſt 
always have moved upon (or near) a vertical 
Circle, paſſing through the Center of the Sun, 


ſhe muſt for half of her menſtrual Courſe 


have come to our Meridian almoſt at the ſame 
Time with the Sun, or about twelve o'Clock 


of the Day: That is, our Moon-light muſt 


| have happened, for the half of her Revolu- 
tion, by Day; when it could not have been 


perceived, nor done us any Service. 


. It muſt indeed have been ſo, fince the 


Half of that Circle muſt have come above, 
* "ey Fe 3 : of 
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or fallen below our Horizon, nearly with the The ninth 


Sun; which would have been a diſadvan- 
tageous Change to us in Point of Light and- 
Variety. Ka 

P. Things would have been different from 
what they are in moſt other Reſpects: Our 
periodical and ſynodical Months would have 


been the ſame; and the Tides muſt have 


ſwelled for ſome Days together about either 
Pole, once a Month, without a Tide on the. 
oppoſite Part of the Globe, as now; and 
there muſt have been an Eclipſe of the Sun 


| every Conjunction, and of the Moon every 


Oppoſition. 4 | 
M. I underſtand; it muft have been. fo,. 
becauſe the Plane of the Moon's Orbit paſſed' 
through the Centers. of the Sun. and: Earth. 
—-—And theſe ſeveral Circumſtances may, 
I think, ſuggeſt to us the Inconveniencits we: 
ſhould have ſuffered, if not the Moon, but 
the Earth itſelf, had thus moved from North: 
to South, inſtead of moving from: Weſt to 
Eaſt, which certainly was not-impeffible: . 
P. That the Equators of the diurnal: Mo- 
tions of all the Planets. were nearly. obverted' 
to the Sun, was Matter of Choice,. and not 
of Neceſſity. Had the Way of the Sun lain 
through the Poles of the Earth, as you fup- 
poſe, the Conſequences muſt ſtil have been: 
more in 707 TLC 
M. We never conſider theſe Caſes as poſ- 
ſible ; and hence it is that we never conten-- 
plate the Wiſdom and Kindneſs of the Deity 
in the preſent Conſtitutio n. 
P. I am perfectly charmed, Matho, with 
your pertinent and rational Reflections: The 
greateſt Philoſophers loſe the beſt Part of their 


Pleaſute. | 


nference. . 
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Pleaſure ariſing from the Study of Nature, for 
Want of ſuch Obſervations. „ 

M. The Conſequences of this Suppoſition 
J ſhall endeavour to find out by myſelf, ſince 
you have put me in the Way : But you faid 
the Plane of the Moon's Orbit might have 
lain acroſs the Plane of the Earth's Orbit ma- 
ny different Ways. 


P. It might not have lain through the Sun, 
but parallel to his Diſk, or at right Angles 
to itſelf in the former Poſition : Ane then it 
muſt alſo have gone through the Poles of the 
Ecliptick, and thoſe of the Equator likewiſe 
in the Equinoxes. 7 


L 


A. It muſt, as lying then directly North 
and South ; or being every where at right 
Angles to itſelf, as in the | Finke Suppoſition, 
P. In this Caſe the Moon would ſome- 
times have been before the Earth;in its annual 
Courſe, and. ſometimes behind it, as at pre- 
ſent ; but could never have come into Con- 
junction with, or Oppoſition to the Sun, but 
have always kept- at an equal Diſtance from 


; 717 This Suppoſition is, I think, till worſe 
than the laſt, 1 the Moon then muſt not 
only have ſpent a good Part of her menſtrual 
Revolution about the Poles of the Globe, but 
could never have ſhone upon us with her full 
Luſtre, as never coming to an Oppoſition 
with the Luminary from which ſhe borrows 
.hexdplandor. ot ud Gs 2: 

P. And worſe likewiſe, in that being now 


attracted by the Sun and Earth in two diffe- 


rent Planes, her Motion muſt have become 
quite perplexed and irregular. 


M. Pray help me to underftand this? 
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p. You know the Plane in which the is The ninth 


now ſuppoſed to move, ſtanding ere, like the 
leaf of a Book, to the Plane of the Earth's Or- 
bit, and not paſſing through the. Sun ; his 
whole Force muſt then have been exerciſed to 
bring down that Plane nearer to the Earth's ; 
and that on whatever Side of the common Sec- 
tion of the two Planes ſhe was. 

M. I conceive it ; .in the laſt Suppoſition, 
where the Plane of her Orbit paſſed through 
the Sun, he muſt have accelerated her in her 
Courſe, but could not have drawn her out of 
the Plane in which ſhe moved ; whereas here 


the Lines by which ſhe is attracted to the Sun 


and Earth, could never be in the ſame Plane, 
except when ſhe was in the Interſection of both 
Planes : Which muſt make her dip, or move 
in no certain Plane. And as ſhe would be 
drawn forward or nearer the Sun, the farther 
ſhe moved from the common Section on either 
Side, we ſhould till loſe more of her Light. 

P. You hit the Caſe perfectly: She could 
never be attracted by Lines in the ſame Plane, 


except when in her Nodes (as they are called ;) 


and a ſmall Digreſſion of this Sort at preſent 


* cauſes a conſiderable Irregularity in the Moon's 


Motion. And, as I ſaid, there are innu- 
merable other Poſitions between theſe two, in 
any of which the Plane of the Moon's Orbit 
would have been erect to that of the Ecliptick : 
But as they had been near the one or the other 
of the two Poſitions we have ſpoke of, ſo they 
muſt have participated of the Diſadvantages 
proper to either the firſt or the laſt. | 


CXX. M. You have now, Philon, been 
better than your Word. I not only _— 
| under- 


The niath. 


pray is our 
| 9 


MAT HO: or, The 


underſtand the Beauty and Uſefulneſs. of the 
preſent Diſpoſition, but could even ſhew to a- 
nother the Inconveniency and Loſs we ſhould 


have ſuſtained, had the Plane of the Moon's. 
Orbit croſſed that of the Ecliptick. And the 


ſame Reaſoning ſeems to be applicable to the 
Moons of other Planets, which muſt have been 
leſs carefully provided for, had the Planes of 
their Satellites lain acroſs the common Plane. 
P. There is all the Parity of Reaſon be- 
tween their Caſe and ours, that can be between 
two Things of the ſame Kind. | 
M. From this notable Contrivance then, 
as well. as from all the ſolicitous Proviſion we 
obſerved to. be made before, it ſeems to follow, 


their Primaries. 

P. That would be too raſh a Suppoſition. 

M. Pray wherein does the Raſhneſs of it 
conſiſt ? | 

P. Our Earth performs the ſame Service to 
the Moon as the Moon does to it ; or.rather 
a great Deal more, ſince it reſſects upon her a- 
bout fifteen Times a greater Light than it re- 
ceives from her: Yet no Body would ſay, that 
it was the only, or the principal Uſe of the 
Earth to reverberate the Sun's Light, in Order 


to illuminate the Moon. 


M. That Aſſertion would be both falſe in 
Fact, and abſurd in Reaſon. The Earth's be- 
ing a habitable Globe is certainly the princi- 
pal Deſign. of it: And if it illuminates the 

oon, it does that only as an acceſſory End, 
without Prejudice to the principal Uſe. But 

"gr a Moon to its own Moon? 
Not to ſtand on. the Novelty of the Ex- 
þ a . t preſſion, 


that the Uſe of the ſecondary Planets is only to 
reflect the borrowed Light of the Sun upon 


the 


— . 8 
„ 


S SAS BJ 2 JFF 


753-989 x" 


F 5 


tellite: For ſince both Bodies are dark, or un- — „ 


other mutually; but the Earth reflects it much 


junction, the Part of the Moon, not yet en- 


tincthy; ; and from her Appearance at that 


Moon-Light would have, if it became 15 or 
16 Times brighter; for ſuch is the Moon- 
Light, what might you do there ? 


might travel, and % all Manner of Buſineſs 


Cofmetheoria Perilis. 21 
preſſion, it is in Effect a Moon to its own ga- The ninth 


tranſparent, there is the ſame Neceflity for 
their reflecting the Light of the Sun on each 


more copiouſly on the Moon, as being by far 
the greater Body, Which is manifeſt from: 
bare Inſpection; for a little after the Con- 


lightned by the Sun's Rays, becomes conſpicu- 
ous to us by the Light reflected on her from 
the Earth. 

M. Ibs in Truth obſerved it very diſ- 


Time there ſeems to be a good Degree of Light 

reflected on her: For J have perceived it even 

before our Day-Light was quite gone. 
Vou may conſider what Effect the 


Light of the Moon, if I may fo expreſs it: 
And if you can read a ſmall Print by our Moon- 


M. Fifteen Times our Moon- Light would Þ 
make a Kind of Day-Light, I fancy; and we | 


by it, as conveniently at leaſt as now in gloo- 
my Weather. 

P. The Earth, Matho, muſt 5 there 
by Night a Globe near ſixteen Times larger 
than the Body of the Sun himſelf; and there- 
fore muſt throw a vaſt Gleam upon A Spec 
tator in thoſe Parts. 

M. You mean, by Night at the Moon, and 
not by Night with us. 

P. Your Correction is Juſt; that is my 
Meaning. 1 
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2 Moon ſo large ! But pray, as we perceive 


to wit; and her luminous Edge towards him; 


M A'T HO: or, The 
M. This muſt be a fine Sight ſurely; to ſer 


their Moon-Light, or the Light reflected from 


our Globe on them; could they perceive our 


Moon-Light, or the Light reflected by the 
Moon on our Earth? " POR 
P. I do not think they could; for if their 
Moon-Light were but a fifteenth Part of what 
it is, we could hardly perceive it at this Dif- 


_ tance, | 


M. I deſigned to have aſked'you almoſt e- 


very Time I came here, after our firſt Meet - 


ing, how it comes to paſs that the Moon ap- 
pears in ſuch various Forms: But from what 
has been ſaid juſt now, and at different Times 


before, I think I almoſt underſtand the whole 


Affair, without giving you farther Trouble. 
P, It ſometimes ſo happens that, by reflec- 


ting on a Subject, we come to have right Noti- 
ons of it, withouta formal Enquiry : But pray, 
what are your Thoughts of the various Ap- 


pearances of the Moon ? 

M. Being an opaque Body, an 
neceſſarily reflecting the Sun's Rays, ſhe muſt 
appear of different Forms to us, as the Hemi- 


ſphere enlightened by the Sun, is more or leſs 


turned to us. Therefore in the Conjunction 
ſhe is quite inconſpicuous, except perhaps by 


-appearing on the Face of the Sun in an Eclipſe, 


as a dark Circle: In the Oppoſition ſhe muſt 
appear full, for her Side, to which it is then 


Day, is expoſed to us; and between theſe two 


ſhe muſt put on all the intermediate Appear- 
ances. - I likewiſe eaſily © conceive from this, 
why before and after the Change, her Horns 
are turned contrary. Ways, {till from the Sun, 


for 


ody, and therefore 


a. al Ao Br 
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for her enlightened Half is then going out of, The_ninth 
. . . Conference. 

or coming into our View. „ Mr ann” 
P. You are perfectly right. I had prepared 

for you this Figure * of her different Phaſes, 

which can be of little other Uſe to you now, 

than to ſhew you that the Earth puts on all the 

fame Variety of Appearances to her, as ſhe does 

to it, but in a contrary Order. 
M. Pray let me conſider it in that View. 

Il underſtand it eaſily : When we have 

the new Moon, the Earth muſt appear at the 

full to her; for her dark Side being then to- 

wards us, it is Night there, As her Light in- 

creaſes to us, ours muſt decreaſe to her, by be- 

ing carried more towards the dark Side of the 

Earth, and ſo turning her own illuminated 

Half to us; till ſhe comes to the Oppoſition, 

and ſhines full on us, when the Earth muſt be 

quite darkened to her, unleſs perhaps in the 

Conjunction it comes over the Sun, and whol- 

ly covers him. O right! I ſee now that 

the Earth muſt appear a much larger Body at 

the Moon, than the Sun himſelf, when it not 

only covers him wholly, but hides a great Space 


of the Heaven round about him. I fee now 2 
more clearly what you ſhewed me before, f 
That ſhe takes a long Time to wade through 2. 


the Shadow of the Earth, which is, even there, 

near four Times broader than herſelf. Well, £9 

Lam delighted with all this, it is fo plain, and . 

at the ſame Time ſo agreeable too. 15 
CXXI. be 


* Vide Plate 2. Fig. 2. which repreſents the Phaſes of the 
Moon ſeen from the Earth, and of the Earth ſeen from the 
Moon, at the ſame time, in the Syzigies, Quadratures, and 
Octants. The Exterior Figures repreſent the Moon; and 
the inner the Earth, | 
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The ninth CXXI. P. A Spectator at the Moon muſt 
Conference. alſo enjoy a pleaſing Spectacle, Matho, in be- 
holding the Converſion of our Earth on its 

Axis in four and twenty Hours. 
M. How would that appear to him ? 
P. By Means of this Rotation, he would be 


furniſhed with a conſtant Variety of Objects by 
on his Moon, offering themſelves to him ſuc- Mot 
ceſſively. Our Seas and Continents would there Z 
be ſeen from a right Point of View, and be Bod 
remarkably diftinguiſhed by a different Bright- 200 
neſs of Colour. The Water, you know, drink- gate 
ing up the Rays, reflects but few of them com- Jreq 
paratively ; the Parts of our Globe therefore and 


covered with that Element, muſt appear dark- * 
er: But the ſcorched Plains. of Africa, and 
thoſe Countries that lie under the Equator, this 
muſt have a ſtrong Splendor. | B 

AZ. This —— certainly be very entertain · yo 
ing. Madagaſcar, Borneo, Sumatra, and the Ju 
other Iſlands of that Tra, muſt make bright jar 
Spots amidſt the Ocean; while the Mediter- | 
ranean, the Euxine, and Caſpian Seas, by theit 
Darkneſs, ſet off the Luſtre of the neighbour- he 
ing Continents. I cannor help thinking that 


| 
a View of our own Globe from ſuch a Diſ- aa 
tance muſt be very agreeable. Twelve Hours M 
muſt change the Scene to a Spectator at the 10 
Moon, from Tartary and Aſia to the two Con- * 


tinents of America. He could not help being th 
ſurprized, I fancy, with the narrow ſhining 
Hthmus that joins them together. He would 2 
likewiſe ſee, I ſuppoſe, Tracts of Land, which 
we ourſelves have not yet diſcovered, or knew 2 
only a little of their Coaſts, 

Þ. He would certainly ſee ſome Parts of out 
Globe which we never ſaw, nor perhaps — 
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mall ſee. For while the Earth, in its annual =_ ninth 
Courſe, turned its North and South Poles alter- er: —_— 
nately to the Sun, he muſt perceive the vaff 
cr cumpolar Regions quite unknown to us. 
M. From all theſe Particulars I am fa- 
tified, that the Earth muſt make an en- 
tertaining and noble Appearance at the 
Moon. _ 7 | 
P. But if you go on to conſider thoſe larger 
Bodies, Saturn and Jupiter, they make til] an 
incomparably more glorious Figure to their 
Satellites; each of them appearing ſome hun- 
dred Times larger than the Sun does to us, 
and many thouſand Times larger than the 
Sun appears to themſelves, | 
M. Let me intreat you to ſhew me how 
this is. | 4 
P. As the Matter is become quite eaſy to 
you now, there is no Occaſion for Intreaty. 
Jupiters Diſk is in Reality a hundred Times 
larger than that of the Earth; and the inner- 
moſt of his Moons is not quite fo far diſtant 
from him as our Moon is from us: Therefore 
he muſt appear to the innermoſt of his Moons 
a hundred Times larger than the Earth does 
to our Moon. But the Earth appears to our 
Moon near 16 Times larger than the Sun does 
to us; ſo that Jupiter appears to the inner- 
moſt of his Satellites almoſt 1600 Times larger 
than the Sun does to us. 
M. This would be an inconceivably new 
and glorious Sight in our Parts of the Syſtem | 
P. Add to this, ſince the Sun's Diſk appears 
25 Times leſs there than to us; Jupiter ap- 
pears 40000 Times larger to the neareſt of his 
Satellites than the Sun himſelf. | 
41, If I did not all along perceive the 1 
| ons. 
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The ninth 
Conference. 
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21 Degrees 20 Minutes. 


MATH O: or, The 
ſons on which your Numbers are founded, | 
ſhould think you only deſigned to indulge me 
in a little vain Amuſement ; but as it'is, Tam 
really convinced of the Truth of what you 
advance. | | —_— 

P, Theſe Numbers and Proportions are not 
much over nor under the Truth ; but where 


there was nothing that required any great 


Exactneſs it would have been needleſs to have 
affected it. , ' +2018 

M. Pray ſhew me next what Appearance 
Saturn makes to his Moons? 15S 

P. Saturn's Diſk is 64 or 65 Times larger 
than the Earth's : Therefore he appears to two 
or three of his neareſt Satellites 64 Times hr- 
ger than the Earth does to our Moon ; and of 
Conſequence, upwards of a 1000 Times big- 
ger than the Sun appears with us. The Sun's 
Diſt there is near a 100 Times lefs than: here, 
Saturn therefore at the Diſtance of our Moon 
appears about 100000 Times bigger than the 
Sun himſelf does. Thus Jupiter and Saturn 


muſt appear to their Satellites, not as Moons 


but prodigious reſplendent Orbs in the Heaven, 
taking up no ſmall Space in the azure Firma- 
ment. with their luminous Bodies. For on 
allowing Jupiters Diſk to appear 1600 Times 
larger than the Sun's to a Spectator on our 
Earth, you will find that his Diameter extends 
to more than one and twenty Degrees in the 
Heavens. 

M. I want to ſee this more particularly ? 

P. The Sun's mean Diameter with us is 2- 
bout 32 Minutes, or half a Degree and two 
Minutes: But the Square Root of 1600 is 40 
40 Times theSun's Diameter therefore is about 


N. 


pP. Twenty Degrees is about the ninth Part 
as Fupiter appears to his neareſt Satellite muſt 


worth the while to be particular on theſe 


Coſimatheoria Puerilis. | 117 
M. This is plain: But pray repreſent e a 


Conference. 22 f 7 | 


Thing to my Imagination, if you ca. 
of a Semi- circle: So that nine ſuch Bodies 


do more than reach from one Side of the Heaven 
to the other. 9 | 

M. This gives me Satisfaction ; and I find 
we have no Notion of ſuch Luminaries in our 
Part of the Syſtem ; for when Jupiter riſes to 
his Satellites, a whole Quarter of the Firma- 
ment muſt ſeem in a Blaze of Light. | 

P. He appears leſs to the Reſt of his Satel- 
lites; but ſtill larger than any Luminary we 
have a Notion of. 

M. And Saturn, what Figure does he make 
to his Satellites ? ye 3 

P. To the innermoſt of his Satellites he ap- 
pears of incredible Bulk; bigger than Jupiter 
himſelf to the innermoſt of his; if it were 


Things: But at the Diſtance of our Moon his 
Diſk is about 1024 Times larger than the Sun's 
to us. The Square Root of this Number is 
32 nearly; his Diameter therefore at this 
Diſtance is about 17 Degrees; or ten and a 
half ſuch Bodies as he, placed by each other's 
Sides, would extend over the whole Heaven, 
from Eaſt to Weſt. : 


CXXII. A. All this is ſo new and ſurpriſ- 
ing to me, Philan, that I cannot ſufficiently 
expreſs. my Admiration of it. You convinced 
me before that the Heaven of Jupiter, or Sa- 
turn, was beautiful and glorious: But this 
View of the Heaven of their Satellites ſurpaſſes 
the Force of Imagination. For we may add 
3 | to 


HM AT HO: or, The 


The ninth to this, I preſume, that every Satellite enj 
— — 


a fine Proſpect of its neighbouring Moon, 
which muſt. appear to it, as well as to their 
primary Planet. ET 5 
P. It muſt be ſo, ſince they are reaſonaby 
ſuppoſed not to be leſs than our Earth: If & 
when one of them is in the Oppoſition, or neu 
it, and the next inferior aſcending towards it 
the higher muſt appear to the — larger 
than our Earth does at the Moon. But it 
. would be endleſs to purſue the ſeveral Appear. 
ances they make to each other. „ If 
M. Pray what can be the Uſe of this Pro. 
fuſion of Light, thrown on theſe ſecondary 
Planets, even by their Primaries themſelves! 
Or of that Light reflected on our Moon by 
the Earth ? 
P. What ſhould the Uſe of it be, but that 
they may have Light enough to ſee to keey 
to their Orbits regularly? Otherwiſe, revolv- 


ing in thoſe vaſt, pathleſs Spaces above, they | 


might have miſled their Way. 5 
M4. Ah, Philm! can you find in your 
Heart to joke at this Rate, on ſuch a Subject 
Let me beg of you to tell me what can be the 
Uſe of all this Light? For it is certain, that a 


Thing thus laid out with ſo much Study, and 


executed by ſuch mighty Contrivance, cannot 
be without Deſign, and for no Purpoſe. 

P. I wonder, Matho, you did not firſt aſk 
me, What was the Uſe of all that Light, ſhed 
on the primary Planets by their Secondaries! 
Or by the Sun himſelf? Gan this be without 
Deſign, more than the other? 

M. What ſurpriſed me moſt was, That 
the primary Planets ſhould be Moons to their 
own Moons : 'This made me aſk the _ 
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it firſt; though I find J am ſtill as ignorant of The ninth 
the Queſtion you put, and which I ought more 2 2 


naturally to have aſked in the firſt Place. 

P. Can the Light then ſhed on the greater 
Planets be without Deſign, more than that 
ſhed on the leer? | 

M. Moſt undoubtedly it cannot. The 
Almighty Architect would never have made uſe 
of ſuch laborious Methods as we have ſeen, to 
furniſh the moſt remote Bodies of our Syſtem 
with ſuch Variety of Light, if Light had not 
been abſolutely neceſſary to them. 

P. And what is it in the Nature of Things, 
that can make Light abſolutely neceſſary to 
thoſe great Bodies Ying at ſuch a Diſtance 
from the Sun ; and with which you ſee they 
are ſo wonderfully ſupplied ? 8 

M. I cannot indeed tell; but expect that 
you ſhould anſwer this Queſtion yourſelf. 

P. And yet I ſhould think that ſuch a 
Queſtion were not difficult to be anſwered, 
Tell me, What is the Uſe of the Light of the 
Moon to our Earth ? 2 | 

M. This I can eaſily anſwer. The Moon 
illuminates the darkened Part of the Earth in 
the Sun's Abſence ; ſhe directs the Traveller 
in his Way, and the Sea-faring Man in his 
Courſe by Night, and divides our Time to us in 
a different Manner from what the Sun does. 
P. Very good: But would the e 
Globe itſelf, (I mean the Mountains, Fields, 
Rivers, Ocean,) ſtand in need of Light, if it 
were not inhabited? Or what is it in the 


Nature of Things, for which Light is ap- 


pointed; and to which it anſwers? To Eyes, 
or to Ears? You ſee we ſtand in need of 
Light 
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MAT HO: or, The 
Light in our Houſes ; but could there be any 
Neeeſfity for theſe, if the Houſes were unin- 
habited ; if no Body dwelt in them? 
- Iti is enough Philon; pardon my want 
of Thought. I ought to have been upon my 
Guard, when you began with your ironical 
Way of Joking. You mean, that all the o- 
ther Planets, as well as our Earth, are habit- 
able Globes, and the Reſidence of ſuch to 
whom the Light of the Sun may be ſeryice- 
able; or, to ſpeak more juſtly, to whom it is 
altogether neceſſary. 


XXIII. P. Why was a * neceſſary at 
all in the Syſtem, latho, if not upon this 
Account? Why might it not have been a dark, 
a torpid, and a motionleſs Abyſs? Or why 
was the Frame of Nature built at all? 


| Theſe are Queſtions we ſhould: know how to 


anſwer, if we are capable of anſwering any 


thing; if we know whether we were made 


by Chance, or a deſigning Cauſe. Every body 
will own that the Syſtem required a Suzi, re- 
gular Motions and the preſent Contrivances ; 
becauſe it was to be inhabited. —Right: 

But was it to have a Sun, and theſe. Conye- 
niencies, that only the hundredth Part of it, 


nay that leſs than the hundredth Part of 1 
eſe 


ſhould be inhabited? Was it to have th 
Contrivances, that it might be uninbabited 
even where they ſeem to have been moſt ſtudi- 


ed? For, if we may compare the Works 


of the Creator among themſelves, the 
Contrivances for ' illuminating the ſuperior 
Planets are, without Controverſy, extremely 
more ſtudied than. in the lower Parts of the 
Syſtem, Call to Mind again the Heavens of 
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Jupiter and Saturn, what bright Parts of the 
Univerſe thoſe are; tho' ſo far removed from 
the Sun. Theſe Bodies, you owned, appear 
to each other vaſt Globes of Light, far ex- 
cceding the Notion we have of cele/tial Lumi- 
naries, If we ſuppoſe a Spectator brought 
from thence to our Regions, he muſt think he 
were conveyed to a dull and languiſhing Part 
of Nature. 2 

M. You have ſhewn me that Particular to 
Satisfaction: But I ought to have foreſeen 
this Conſequence long ago, when I obſerved 


. 
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ſuch various and artful Proviſion made for 


throwing Light on all the Parts of the plane- 
tary World; when I beheld the Planets placed 
not one without another, but five or ſix of 
them ſo diſpoſed at the fame Diſtance from 
the Sun, that they might all. enjoy his Light 
equally, and reflect it likewiſe on each other 
mutually. This is ſuch an expreſſive Artifice, 
as is not eaſy to be miſtaken : Otherwiſe what 
Difference would there have been, whether 
the Planets had been placed far from, or near 
the Sun; were they not to have been reple- 
niſhed with Inhabitants, who. might. perceive 
the Advantage of the Light? Or what need- 
leſs Work had it been, ſo carefully to provide 
che Comforts of Living Beings for Things void 
of Life ? | 

P. This Conſequence ſeems to be implied, 
Matho, from the very Time we underſtand 
the Sun to be ſuch a vaſt Body, merely upon 
the Account of the Planets. He was to keep 
them near him by his Attraction, and to che- 
riſh them by his Heat and Light. But to 
cheriſh what ? Some mighty Globes of Marble 
for Inſtance, ſome huge Maſſes of dead Mat- 
Vo I. II. G ter 
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The ninth ter! No Reaſon at all would be better than 
Conference. this. 

; A. 1 confeſs ought to have conſidered the 

Work in this View, when firſt I underſtood 

that the Planets were made to revolve about 

the Sun by ſuch wonderful Power; that they 

might move without changing Diſtance from 

- their Center of Heat and Light: And when 

I firk ſaw that they rolled round on their 

' Axes, that they might enjoy the Light and 

Shade alternately. No Eyescould bear a per- 

petual Splendor. But above all, I ought to 

have foreſeen this Deſign of the Work, when 

I ſaw Planets revolving about other Planets, 

and thoſe revolving about the Center of Heat 

and Light! This could not be a mere Flouriſh 

of Skill in the Almighty Architect; an ambiti- 

ous affected Ornament, that red only to 

ſhew what he could do when he had a Mind. 

P. You are grown a powerful Orator for 


this Side of the Queſtion, all of a ſudden, 


Maths. 

IMM. I am ſerious in what I ſay, and do not 
talk thus out of an Affectation to be thought 
to underſtand a Thing, before I ſee it. When 
J reflect on all we have ſaid from the Begin- 
ning, it appears to me conſiſtent in this Senſe; 
but without this it ſeems ſcarce to have a 
Meaning: Every thing indeed confirms it, 
and nothing, ſo far as I know, makes againſt 
it. For why ſhould our Earth alone of al 
the Planets be furniſhed with Inhabitants; 


fince it is neither the greateſt, nor the inner- 


moſt, nor the outermoſt, nor the beſt ſurniſhed 
with Light, or with Variety of it, to receive 
them: I ſay, why ſhould it of all the Planets 


be graced - "with Inhabitants, - while others, 
either 
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Light, are left empty and deſolate? It vaniſhes e e, 


long before we come to Jupiter or Saturn, the 
leaſt of whoſe Satellites are probably as large. 
It is placed, ſuppoſe, at 21000 of its own 
Semi-diameters from the Sun: What is the 
Meaning then of Jupiter, a much larger Body, 
placed at 5 times that Diſtance ? Or of Saturn 
placed at near 10 times that Diſtance ? Or of 
Venus placed at 1500 ſuch_Diameters from 


him ? Could not this Earth have rolled round 


the Sun and been inhabited, unleſs it had been 
attended with thoſe larger Bodies, rolling 
likewiſe round him without Inhabitants ? 
M. I think therefore, Ph:ilon, we ſhould 
never look to the Heavens, and thoſe mighty 
Bodies that roll round with us; nor conſider 
that their Motions are governed by the ſame 
common Laws, nor ſuffer our Thoughts to 
riſe above the Surface on which we tread ; un- 
leſs we come into this Opinion: For it ap- 
pears to be that, which can only ſolve a thou- 
ſand Doubts in our Mind, and free us from 
a thouſand Abſurdities, which we muſt other- 
wiſe entertain concerning the great Architect 
of the World, by K | 
P. There ſeems in Truth to be no Medium, 
between remaining quite ignorant of all the 
Miracles of Power, and Wiſdom, which ap- 
pear in the Heavens, and coming into this 
Notion: And on this Account it was, that 
Men came into it, as ſoon; as they began to 
compare this Earth with the other great Bodies 
in Nature, and found that it was but as a 
Point in Compariſon of the Univerſe. But 


XXIV. Since you have ſo little Doubt of 
11 F the 
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the primary Planets being habitable, what do 
you think muſt be the Uſe, or the Deſign, of 
that more copious Light reflected on the Moon 
by our Earth; or by thoſe larger Bodies Ju- 
piter, and Saturn, on their Secondaries? 


M. I ſhall not readily forget theſe haſt; 


and as more ample Proviſion hath been made 
for them, than for the primary Planets them- 
ſelves; they cannot be idle Phenomena in the 
Sky, to amuſe———T know not what Beings, 
if none are there: But the different Abodes 
rather of ' ſome ſort of living Creatures: For 


thus the Convenience of more is conſulted, as 


I remember you oferved ſome Time ago. 

P. Certainly the Syſtem is then of more 
Uſe ; nor can it be conſtrued a Blunder, or 
Miſunderſtanding of the Deſign, if the 


by 


Works of the Author of Nature are not idle, 


4 


or employed to ſmall Purpoſe. | * 
M. Tt is rather true on the contrary that, 
the more uſeful they are, the more ſkilful they 


muſt be accounted. A large Deſign, with\ſmal! 


Convenience ſhews that the Artiſt was not 

Mafter of his Bunge 
P. You expreſs the Caſe with Propriety. 

It might be ſaid that our Seas are large; but 


| we have ſeen that they are referred to the Uſes 


of Habitation ; and beſides they are the Nur- 
ſery and Seat of Numberleſs Species of living 


Creatures: Our Mountains are wild; but 


they are notwithſtanding a continued Scene of 
Vegetation and Life, and not uſeleſs Defor- 
mities on the Face of the Globe. 
AM. And by a Parity of Reaſon, theſe: ſe- 
condary Planets certainly anſwer a more noble 
End, if they are equally the Seats, of living 
Beings, than if they only reflected the Light 
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emptily, on other empty Globes. Without Theninth 


this we cannot imagine to what Purpoſe ſuch Conference. 


vaſt Spheres ſhould bandy, the Sun's Splendor r 


from one to another, and keep up an eternal 


Dance, unperceived by any Creature, unleſs 


perhaps by a few ſtudious Perſons here on Earth, 
peeping through a "Teleſcope. TI cannot bear 
to think that ſuch wonderful Sights ſhould 
have been ſo: far removed from us; if there 
were none elſe to admire them. 


P. The Thought indeed ſhocks common 


Senſe. But it is likewiſe of Conſequence in 
this Affair, Maths, to conſider that on the 
Surface of the Moon (the neareſt of thoſe 


Bodies to us) as ſeen through the Teleſcope, 


frequent Mountains, higher than ours, Rocks, 
Lakes, and Seas are diſcovered. ; all which 
ſhew a Planet not unfit for Habitation, but 
diſpoſed like to our Eartn. 

"oh Something like this is perceived even by 
the naked Eye. 


P. Here is a pretty exact; Figure * of the 


Moon, Adatho, as eee through the Te- 


leſco 

6 Pray let me ook at it: There is in- 
deed a great Inequality on her Surface here, 
and Variety of Light and Shade; for ſome 


Parts are very dark, and others reſplendent. 
I don't know whether there be ſuch a Diffe= 


rence of Appearances even on the Surface of 
our Earth. 


P. You cannot, unleſs you were to ſee it 


from the Moon. 


M. What ragged and broken Places are 


theſe, on the Edges of theſe leſſer Fi igures | ? 
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5 Conſider how large theſe Objects muſt 
be in themſelves, when they lie at near 24000 


Miles Diſtance from us! Theſe are Rocks, 


Mountains and hollow Vallies, which become 
thus conſpicuous in certain Poſitions of the 
Moon, with reſpect to the Light of the Sun: 
The Tops of theſe Mountains appear thus by 


the Rays of the Sun ſtriking on them, before 


the Light hath reached thoſe Parts of 


the Moon's Surface, where they are ſituated. 


M. Surely the Uſe of theſe Inegualities and 


deep Shades that appear, cannot be to reflect 


are deſigned for the Reflexion of the Sun's Rays. 


the Light on us: Such large Heights and De- 
elivities ſeem rather fitted for the Deſcent of 
Waters, and the Uſes of Vegetation. 
P. What you obſerve ſeems of great 
Weight: No Body can be ſo fanciful as to 
imagine that thofe dark Tracks; and deep Shades 


But it is farther obſerved, that theſe Shadows 


ſeen on the Surface of the Moon are contraQted, | 


as thoſe Parts of her Diſk are more turned to 
the Sun: Juſt as the Shadows of our Moun- 
tains become ſhorter, as the Sun riſes * 
and quite diſappear in the Height of the Day: 
Which ſhews that it is but a ſecondary Uſe of 
this Planet to reflect the Sun's Light back on 
the Earth. If that had been the only, or the 
principal Uſe of the Moon, ſhe muſt-have had 
a certain equable Roughneſs of Surface, like 


an unpoliſhed Block of white Marble, for diſ- 


perſing the Sun's Rays every way: But no 
Riſings, or Inequalities, like Rocks or Moun- 
tains, But the Author of Nature, who 5 


the fir/? Optician, and knew what Effect her 
preſent Surface would have at the Earth, hat! 
given her a Mixture of the one and the other, 
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to anſwer different Ends. And hence it The ninth Fil. 
wit . . ole 8 ? Conference. IJ 

is that we receive great Aſſiſtance even from 5. pet 
_ her reflected Light: And ſhe receives greater *F 
p from our Earth, though made unequal by NY 
_ Mountains and Vallies. In ſhort, the moſt 9 
the diligent Obſervers of this Planet conclude, SJ] 
7+ that our Earth ſeen there would make juſt 4Y 
oy ſuch an Appearance to the Eye, (though Ty 
3 much larger) as the Moon does to us here. AY 
A | M. This Point ſeems to be out of Doubt, #88 
and unleſs we would inſiſt on Proofs which can- 481 
ed not be had, from the Nature of the Caſe 1 | f 1 
De- For, ſince our Earth is an habitable Globe, ©. 
| of and at the ſame Time ſerves as a Moon, there "IN 
7 is certainly equal Reaſon for concluding, that 1 
. the Globe, which ſerves us for a Moon, ſhould 77 
"a be habitable too.—I remember you ſaid before, 30 
_ that the Arch, which ſurrounds the Body of 114 
aps Saturn, ſeemed not wholly deſigned for re- iT 
3 flecting the Light on the interior Planet; ſince | 
Yo it keeps off as much at one Seaſon, as it re- 1 
8 flects at another: Now pray what may your FT 
by Thoughts be of this ſingular Piece of divine 128 
er: Workmanſhip? 5 | T8 
ay: P. It is more eaſy (as I ſaid. then) to tell 4+ 
"oy you what I do not think of it, than to form 1 
5 any conſiſtent Thought about it. I do not 14 
RE: think it the Ruins of an exterior Cruſt, the 189 
had reſt of which hath fallen down upon the Body 177 
like of Saturn. The Dilapidation of a Planet hath 1 
diſ- to me a ſtrange Sound; nor are Ruins wont 388 
5 to be ſo regular: Though even that would 1 
* make it originally deſigned for Habitation. 139 
gd Nor can I think it is a fluid Body. It muſt 33H 
her then indeed have a ſwift Rotation on its Axis, {v4 
ath to give every Part of it a centrifugal Force 38 
br, equal to its Gravity, and hinder it from falling THY 
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down, the Time. of which might eafily he 
aſſigned : But I do not ſee why it ſhould then 
be flat and broad, with the Edge towards us; 


it ought rather, I think, to be-of a round or 


cylindrical Form. 
probably to be ſolid. 
M1. Nou ſeem inclined, I think, to ſup- 
poſe that this pendulous Structure may even be 
habitable. 3 1 
P. Every Body in Nature, Maths, is pen- 
dulous, tho' in different Circumſtances from 
it. There is no Abſurdity in ſuppoſing it may 
be habitable, and ſerve at the ſame Time for 
ſome great Purpoſe to the Planet it ſurrounds, 
as well as receive Advantage from it : But the 
ſafer Way is to own, that it demands our Ad- 
miration. while it is beyond our Reach to diſ- 
cover the Uſe for which it was thus contrived. 
M. Leaving this Body therefore as we found 
it; this I think ſeems to me beyond rational 


So that it appears more 


Doubt, that all the Planets, primary as well 


as ſecondary, are the Abodes of ſome ſort of 
Inhabitants or other. 


CXXV. P. Conſider then in the next 
Place, Matho, whether a ſkilful Artiſt could 
deſign that which is of greater Dignity, only 
for the ſake of the inferior Part of his Work? 

AM. Here, Philen, 1 fancy I gueſs what 
you intend by this Queſtion ; and the Anſwer 
is obvious: A ſkilful Artiſt could neither de- 
ſign ſuch a Blunder; nor could a fair Enquirer 
in the preſent Caſe imagine, that Man was 
made for the ſake of the Brutes, nor the in- 
ferior Animals for the ſake of the Vegetables, 
nor the yearly Production of Vegetables fo! 
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de they grow. This would be to turn thè Bot- The ninth 
hen tom upward, and invert the Order of Things. CON 


0 
Be This Gradatimm is the Voice of Nature, as 
well as of Reaſon, and confirmed by conſtant 
up- Obſervation of the different Species of Things 
de on and about our Earth. The Relation and 
Aptitude of one Thing to another, where 
en- the Unity of Deſign appears through an infinite 
rom Variety of Particulars, always riſes upward. 
may P. Vou reſume the Subſtance of what we 
Br then faid, in a juſt and expreſſive Manner,— 
nds, For whoſe ſake then, tell me, was this Earth 
the formed, furniſned out, and placed to revolve 
Ad- among the reſt of the Planets; for the ſake of 
gt. the rational, irrational, or vegetating Beings | 
ved, on it? 
und M. This Queſtion i is ſo plain, that I know 
onal you will hardly expect I ſhould give you a di- 
well rect Anſwer : But you mean that the other 
rt of Planets, as well ſecondary as primary (which 
appears now to be rather a nominal DiſtinQi- 
-on, than to imply any real Difference of their 
next W Vie and Nature) could not have been made on 
ould the Account of brute Animals, which can 
only neither conceive the Beauty of the Work, nor 
ork? acknowledge the Benevolence of the Creator, | 
what nor have their Nature improved by the Power 
{wer and Wiſdom diſplayed in the Order and Va- 
r de- riety of the Parts. | 
uirer P. Undoubtedly, Matho, the ſame Reaſon 
was holds,” and is indeed. ſtronger with reſpect to 
e in- the reſt of the Planets, than, to our Earth. 
\bles For if it would have been unfuitable to have 
; for peopled a leſſer Planet only with brute Beaſts, 
hich it bad been ſtill more abſurd to have made the 


have not forgot what you ſhewed me con- : ; 


cerning the riſing Scale of created Beings. 


G5 Syſtems. - 
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nity of thoſe nobler Manſions. 
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Syſtem of Saturn and Jupiter, only for the ſake 


of irrational Animals. Wherefore a nobler Gu 
was to be placed in thoſe magnificent Globes; 
who, though perhaps not reſembling us in all 


Particulars, may nevertheleſs be endued with | 


the ſame rational Nature, and that poſſibly in 
greater Perfection, in Proportion to the Dig- 
It is 
ſtrangely inconſiſtent with Reaſon, to imagine 
this vaſt Structure of the Univerſe to have 
been raiſed up in immenſe Space only to be the 


Seat of eternal Silence and Solitude; the ſtarry 
Worlds on high unfolded, the harmonious 


Motions of the Planets contrived, and all a- 
dorned with amazing Splendor and Brightneſs, 
only that wild Beaſts might have a more con- 
venient Retreat 
M. Ah, Philo! name not ſuch a grievous 
Abſurdity ! It ſhocks Nature, and affronts the 
Infinite Reaſon ? ; 
P. Wherefore, I ſay, a more divine Me- 
ture than ſuch Kind of Beings, was wanting 


to complete the Deſign ; a Nature ſanctified 


with Reaſon, aſpiring after the endleſs Im- 
provement of the rational Faculties, ſearching 


into the neceſſary and eternal Reaſons of 


Things, itſelf deſirous of, and deſigned for E- 


ternity. For Reaſon moſt plainly denies that 


a rational Nature ſhould ever die. | 
M. You carry me irreſiſtibly along with 
the Strength and Pleaſure of the Argument, 
It muſt be allowed that God, who is the I 
finite Reaſon, cannot but delight in rational 


Works; nor can he be the Creator of other 


to theſe. 


fon is known from the Temerity of Chance 
| | ty 


Things, except ſo far as they are ſubſervient 
It is thus the Government of Rez 
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that he could only have been the Creator of 
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Importance: And from thence it will follow, 


inert Matter; or of a ſenſitive and irrational 
Nature, ſo far as they regard ſomething higher. 
And wherever, that, which was made for the 
ſake of another, is, there that, for whoſe 
ſake it was made, muſt be. 

M. How vain and peeviſh is Man, who 
makes himſelf the only Favourite of Heaven, 
and claims to himſelf alone the Care of Om- 

nipotence |! as if the Kindneſs ſhewn him ſup - 
poſed a Neglect of all other Things'; or, as 
if he were injured, unleſs the Univerſe were 


an infinite Waſte to pleaſe him. How much 


better were it, as Modeſty requires, to ac- 


knowledge the other Bodies in the Univerſe 
equally _ dignified by Reaſon, with this Seat of 
ours | 

FI believe, Matho, you' have ſaid more 
than you are aware of ; the Univerſe muſt be 
a Waſte almoſt infinite indeed, 'if the Opinion 
of. the greateſt Philoſophers, founded on the 
Nature of Things, may be depended on in 


this Caſe, 


M. Pray what is their Opinion? J ſhould 
be glad, if what ſeems ſo agreeable to Reaſon 
has alſo the Authority of better Judges. And 
it muſt, I think, appear reaſonable to every 
body, that the living and rational Creation 
ſhould be as extenſive, as the dead and inani- 
mate Part of it; ſince it is undeffiable, that 
the latter was made for the former. But to 
imagine that, while the material Univerſe is 
almoſt boundleſs, the rational Creation is fo 
confined and narrow a Thing, that a Ship 
might fail round it in a few Months, is, I'm 
afraid 
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afraid, to meaſure the Works of Omnipotence 
by our narrow Prejudices. But pray go on 


to acquaint me with the Opinion of the 
Learned on is Head. 


CXXVI. P. You obſerved long ſince, if 


the Sun were removed always farther and far- 
ther from a Spectator, or the Spectator from 
him, that he muſt {till ſeem leſs and leſs, till 
at length he ſhould appear but of the Bignek 


of a larger Star, or even of a leſſer. 


M. And that at laſt he would quite 
diſappear ; becauſe from the Increaſe of the 
Diſtance the greateſt Bodies muſt at length 
eſcape the Sight. Nor, I preſume, can an 
other Reaſon be aſſigned, except the Vaſtneſ 
of. the Diſtance, why many Stars, which can- 
not be diſcerned with the naked Eye, become 
perceptible through the Teleſcope. And even 
thoſe probably are not the moſt diſtant ; for 
the Teleſcope, as well as the Eye, muſt have 
its Limits. 

H . Surely it muſt, Could that Inca 
be brought to the laſt Degree of Perfection, it 


would, no doubt, diſcover to us Stars hitherto 


imperceptible; ſince the more perfect any In- 
ſtrument of this Sort is, the more of thoſe 


| celeſtial Bodies it brings within our View. It 


is ſurprizing what Numbers of them have been 


Eee by this Means, in a Space where we 


ſee but very few, or none at all. In the 


Pleiades alone, where we can diſcover but fix 


or. ſeven, near two hundred have been rec- 
koned, 
M. From all this a it naturally follows, 


that the Diſtance may be ſo great that the 
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sun himſelf could not be conſpicuous from The ninth 
thence. | 


from us is ſo vaſt, that the Diſtance of the 


pariſon of it. 


Ground there is for that Aſſertion. 
Diameter of the Magnus Orbis (as it is called) 


Suppoſition of the Sun's Diſtance; that is, 


not ſtrike the Imagination. 


Caſe. 


Coſaotheoria Puerilis. 1133 


Conference. 


P. Or any Body equal to the Sun in Mag- W 


nitude and Splendor. 
M. That is but the ſame Caſe. 
P. Now the Diſtance of the fixed Stars 


Earth from the Sun is but as a Point in Com- 


M. This you mentioned in our third Con- 
ference, and I have thought of it frequently 
ſince; for it raiſed my Admiration and Cu- 
riolity : Pleaſe therefore now to ſhew me what 


P. You muſt firſt call to Mind that the 


or the Earth's annual Orbit, is upwards of 
forty thouſand Times the Semi-diameter of 
the Earth itſelf, according to the common 


upwards of an hundred and ſixty Millions of 
Miles. | 

M. Could you not give me ſome ſenſible 
Repreſentation of this Diſtance, as you did of 
the Sun's Magnitude ? For bare Numbers do 


P. T cannot indeed : All our Meaſures, and 
ſenſible Images are ſwallowed up here, with- 
out being known: You ſee it is more than 
forty thouſand Times the Semi-diameter - of 
the Earth itſelf, which is our greateſt Mea- 
ſure. Even the Moon's Orbit, which helped 
you to conceive the Magnitude of the Sun, 
could not much aſſiſt your Imagination in this 


M. Well, go on. 5 
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The ninth P. Now when the Earth is in the oppoſite 
Conference. Parts of its annual Courſe, or hath really ad- 
— Y © vancedan hundred and ſixty Millions of Mia 
nearer ſome of the fixed Stars, and hath left 
others of them ſo much behind, it ſeems not 
to have changed its Place with reſpect to 
them, nor they to have altered their Situation 
with reſpect to each other in the leaft : Which 
could not be if this Diameter of the fagnus 
Orbis bore any aſſignable Proportion to its Dif- 
tance from the fixed Stars. 1 
M. Let me conſider this a little. If 1 
ſhould travel an hundred and ſixty thouſand 
Miles ſtraight forward every Year, for a thou- 
ſand Years together, and yet never perceive 
myſelf draw nearer certain immoveable Bo- 
dies that were before my Face, nor farther 
from others that I ſee left behind my Back; 
and if one particular Body, in all that long 
Journey, ſhould ftill appear with the ſame 
Degree of Elevation above my Head. 
I ſee plainly the Conſequence : Thoſe Bodies 
muſt indeed be at an inconceivable Diſtance 
from me ; and the Space I had travelled over 
muſt bear no Proportion to their Diſtance ; 
otherwiſe they would ſeem to have changed 
F their Situation among themſelves ; as the Ob- 
1 jects in a large Plain are thrown into a dif- 
1 ferent Order, while I travel through it. 

P. You have formed to yourſelf an Idea of 
| this to better Purpoſe than I could have done: 
HB Only this is no Fiction; you are really car- 

+1 ried thus far, not indeed once in a thouſand 
" Years, but twice in one Year. For in Effect 

1 5 are about the 10th of June a thouſand 

1 imes 160000 Miles farther from the 
Hy Northern Parts of the Heaven than you _ 
1 ' h | e 
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M. This then helps me to underſtand that 
immenſe Triangle you ſuppoſed drawn, of which 
this Diameter of the Magnus Orbis was the 
Baſe ; and the two Sides meeting in the Pole 
of the Heavens, were yet with reſpect to our 
Perception parallel, Whence we inferred that 


the Baſe was but as a Point in Compariſon of 


the Sides. The one Argument illuſtrates the 
other: And from hence I perceive we rightly 
inferred the Paralleliſm of the Axis of the 
Farth to itſelf, in all its annual Courſe; to 
which chiefly we owe our Diverſity of Sea- 
ſons. | 


CXXVII. P. From this Account then, 
how large Bodies, do you think, muſt the 


| fixed Stars be, which are thus conſpicuous at 


ſuch a prodigious Diſtance ? _ 
M. Vaſt Globes certainly; not leſs perhaps 


than the Sun himſelf. 


HP?. There is neither perhaps nor peradventure 
in the Caſe, Matho, for it can be ſhewn by 
irrefragable Arguments, that were the Sun at 
ſuch an immenſe Diſtance, he would not ap- 
pear larger than one of thoſe Stars: Nay, 
were he not a luminous Globe, he could not 
be ſeen there at all. But thoſe Bodies are con- 
ſpicuous at greater Diſtances, than are men- 
ſurable by the Laws of Opticks. And hence 
it is, that the moſt judicious Aſtronomers have 
rightly concluded, that the fixed Stars are 
prodigious luminous Bodies, equal to the Sun 

in 
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The ninth in Bigneſs ; or that they are themſelves indeed 


Aftronom, Lib, 6, Prop. 7. Coroll, 


5 many Suns 1% We: Toe: 

— MM. L faid perhaps, not that I doubted 3\for fil e 
this Concluſion ſeems to follow from what menſit 
was ſaid juſt now, vis. That the whole Dia- alk 4 
meter of the Magnus Orbis is but as a Point in Magni 
reſpe& of their Diſtance. But why did. you Diſtan 
ſay, That they are ſeen farther than the Lays. wong 
of Opticks reach to? eo p<: 
PF. When they are ſeen through a Teleſcope WM _ 
which magnifies above an hundred Time, M 
they do not appear bigger than at preſent; or MW... 
rather they appear leſs, but better defined; incone 
the tremulous Scintillation, or Sparkling, be- P 
ing thus cut off. Whence it is inferred that, I ours 
were the Diſtance between them and us but MW bur E. 
one 99th Part of what it is, we ſhould per- poſe | 
ceive them little bigger than we do at preſent, they r 
And ſince the Breadth or Diameter of Obje& WM throu 
decreaſes, as their Diſtance from the Eye in- | 
creaſes; the fixed Stars (according to the Ruls W The; 
of Opticks) muſt be quite extinguiſhed, long may 
before the Diſtance were increaſed to 99 of th. 
Times as much. Whence, were the Sun at P. 
the Diſtance of the fixed Stars, he would ap- why 
pear only as a luminous Point, without Breadth; N wee 
and were he not luminous, he could not ap- Why 
pear at ſuch a Diſtance at all. b a 

” 1 | M great 

| Fe oh "TY to us 
Hine patet Syſtema Planetarum eircumſolarium, > fin 4 
ſpectatum, viſum prorſus ſugere, & in idem punctum luci- no E 
dum confundi cum Sole, eujus Diameter inſenſibilis fiet, f Uſe 
-diſtinAtT ſpectetur &-orbatus Capillitio, quali. fixæ Terricdli a Nt 
cinctæ videntur,—  Ideoque viciſſim Planetæ circa Solis if" 
LL fxas, ſcil.] rotati obſervationem noſtram effugiunt  penitds. borr 
Dubium non eft quin, oculo in fixa aliqua (aut Planeta circ as n 
Mam revoluto) poſito, reliquarum circumcirca fixarum Ordo "oj 
& Conſtellationum Figuræ diverſa ſint prorſus ab illis, quæ no 
pectamus; quippe cui Sol noſter Stella fixa videtur. Orqgor. c 
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fore ; but what you have now added gives me 
ſtill more Satisfaction. And ſince in the Im- 


137 
M. I had no Difficulty on this Head be- The ninth | 


* 


* 


menſity of Space the greateſt luminous Bodies 
muſt at laſt diſappear, their different apparent 
Magnitudes may be owing to their different 
Diſtances; allowing they were all equal a- 


mong themſelves. 


P. On that Suppoſition another Reaſon 


cannot be aſſigned. 


M. This Boundleſſneſs of the material Uni- 


verſe diſtreſſes the Imagination and is literally 


inconceivable |! | t 


P, If then the fixed Stars are Suns equal to 
ours, which can only be denied by ſhutting 
our Eyes to theſe Reaſons ; Pray for what Pur- 
poſe ſhall we ſay they were created? That 
they might twinkle to us in a Winter-Evening 


through the infinite Space ? 


A. ] foreſee what you aim at; but go on: 
Their twinkling to us, whatever Pleaſure it 


may give us, cannot be the 
of the Creator in forming them. 


principal Deſign 


P. If they were ſolely deſigned for our Uſe, 


why are they ſo far removed from us as that 


we ſhould not have the full Uſe of them? 


Why are they ſo many, when fewer; or ſuch 
great Bodies, when leſſer Lights placed nearer 


to us, might have been more uſeful ? 


M. Do not mention ſuch an Abſurdity 


o 
3 


no Body will ſo much as pretend it. What 
Uſe could this little Globe have had for ſuch 
a Number of Suns? Or how could it have 
borne them nearer? Shades and Darkneſs are 


as neceſſary to our State as Light itſelf. 


P. If then thoſe Bodies are luminous Globes, 
equal to the Sun in Splendor and Magnitude, 
| can 


Conference. 
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The ninth can they ſerve for a leſs noble Purpoſe; or he 


erence. 


0 


1 ra Uſe in the Creation, than the Sun him- 
AT. Equal Bodies muſt ſerve for equal Pur. 
poſes ; unleſs we would ſuppoſe that the Au. 
thor of Nature wrought accurately only in our 
Syſtem, and looſely in all Parts of the Uni- 
verſe beſides. Which, I am afraid, is the 
general Prejudice, in this as well as in other 
Caſes. 15 
P, Do you think that to an Eye placed at 
the Diſtance of Sirius, or Arcturus, where our 
Sun would appear but as a luminous Point, the 
ſolar Planets could be diſcerned ? | 
M. No; They muſt be confounded with 
that Point, as much (and more) as the infe- 
rior Planets, Mercury and Venus, are con- 


founded with the ſolar Rays, at the Diftance 


but of Jupiter or Saturn, — From all this 
you infer (nor do I ſee what can be ſaid a- 
gainſt it) That the fixed Stars have each thei 
Syſtem of Planets, which cannot be diſcerned 
by us at this immenſe Diſtance ; and that 
they ſhine to the Inhabitants of thoſe Re- 
gions. | 
P. Perhaps they ſhine to none? 


M. Yes, if Light doth not anſwer to Eyes; 


or rather if it anſwers to nothing. 

P. If then, they ſhine to any Beings, can 
we imagine that they ſhine for the Sake of 
thoſe who do not perceive the hundredth Part 
of them, without the Help of a Teleſcope, or 
even perhaps with the Aſſiſtance of that In- 


vention ? 


M. That would be notably repugnant, to 
imagine they ſhine for thoſe who do not ſe 
them. Wherefore, I ſay, I would not have 
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you ſo much as ſuppoſe that ſuch Uſe of them TI a 5 
is pretended; ſince no Body, I believe, will . 
imagine it, I readily come into your Senti- 
ments: For, as was obſerved before, we muſt 
either not think upon this Subject at all, but 
forget that there are ſuch Bodies in Nature; 
or if we reflect upon them otherwiſe than 
Children do, (who look upon the Stars as ſo 
many bright Studs, with which the vaulted 
Roof of Heaven is adorned) we muſt come 
into this Opinion. The Inhabitants of thoſe 
Parts and we, ſeem to be much in the ſame 
Condition. To a Spectator placed there our 
Sun muſt appear as a fixed Star, and the ſolar 
Planets be quite abſorbed by the Immenſity of 
the Diſtance : Yet it would not follow, that 
there was no ſuch Globe as our Earth, and 
that no living Being exiſted near that fixed 
Star, In ſhort, this Point can only be deter- 
mined in the Nature of Things, by the Prin- 
ciples of Reaſon : And to reject it becauſe it 
cannot be "aſcertained by Eye-Sight, or by 
travelling into thoſe Parts, ſeems equal to 
picking a Quarrel with Reaſon itſelf. 


CXXVIII. P. If, Maths, any other Uſe 
of Light could be imagined. than to anſwer 
the Purpoſes of Eyes and Viſion, or if Eyes 
could belong to any other than a corporeal 
Nature, I ſhould not ſuppoſe that any Species 
of animal Creatures reſided in thoſe Parts: Or 
if it could be ſuppoſed that by far the greateſt 
Part of the Univerſe was to fall to the Share 
of brute Creatures (while a Point only was 
allotted for the Habitation of rational Beings, 
which can hardly be diſcerned among the 0- 
ther Bodies in the Creation ; ) I ſhould * 

that 
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MAT HO: or, The 


The ninth that only brute and ſenſitive Animals might 


Conference. 
Lee 


inhabit the wide Expanſe of material Nature 
But fince theſe Suppoſitions are inconſiftent 
with Reaſon, and inferior Creatures were only 


_ deſigned for the Sake of nobler Beings, Iam 
forced into this Opinion whether I will or not. 


M. And I, on the contrary, come into it 


with Pleaſure, I remember with what Sur: 


prize I firſt heard of the Antipodes; Inhabi- 
tants, as I thought, with their Heads hanging 
downwards: But now I am ſenſible what 2 


Void there muſt have been, had not our Globe 


been habitable quite round. It would then 
have ſerved but juſt for half the Uſe it ſerves 
for now. . os 

P. You do not know, Matbo, that ſome 
Centuries ago it was reckoned abſurd, and-lit- 
tle leſs than impious, to ſuppoſe that there were 
Antipodes, or Inhabitants on the oppoſite Part 
of our own Globe. This Narrowneſs of 
Thought is now laughed at as an idle Prejudice 
of ignorant Antiquity : But once it was a ſeri- 
ous Affair. So difficult is it to get the better 
of Prejudices that have once taken Root in our 


Minds! | 


AM. So much the earlier therefore they ought 


to be corrected. But in the preſent Caſs, [ 
ſhall for the future contemplate the Face of the 
Heavens in the Night Time with more De- 
light, while I conſider that all above me is not 
a wild Solitude, defigned only to fatigue the 


Eye, and amuſe us puny Mortals; but that 


rational Beings inhabit thoſe Regions, and ad- 
mire-with us the Wiſdom of the common 
Creator, diſplayed in their different Views of 


Nature: And while I reflect, that we have not 


paſſed the Bounds of the rational * 
pa ; when 


when \ 
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when without the narrow Limits of our own The ninth 
Syſtem. = — 

P. Vou have ſeen how narrow the Limits 


of the Syſtem are, compared with the whole 
Creation: So that whatever Reaſon ſhews us 
that the Reſt of the Bodies in the ſolar Regions 
are not unfiniſhed or uninhabited Seats, muſt 
likewiſe ſhew us that the other Syſtems in the 
Univerſe (which bear an incomparably greater 
Proportion to them than they do to our Earth) 
cannot be an immenſe Deſert, nor be without 


Spectators of what is done there by the Al. 


mighty Architect. 

M. Tunderſtand : The Reaſon becomes fil 
ſtronger the higher we aſcend. 

P. If once we go beyond the Surface of this 


| Globe on which we tread, we can ſtop no 


where; nor rebate the Force of the Reaſon, 
which ſtill becomes ſtronger, till we acknow- 
ledge the material Creation habitable through- 
out. Hence we muſt ſuppoſe that only a Point 
of the Univerſe is habitable ;+ or that the whole 
Univerſe is habitable. The Argument will 
always return upon us, -Yherever that avhich 
was made for the Sake of a nobler Nature is, 
there the noblen Nature for «yy Sake. it was 
made muſt USER HAN 

M. As was Cad; in a like Caſe peſore, it it is 
probable the contrary Opinion firſt prevailed, 
becauſe Men' believed that the Earth was the 


greateſt Body in Nature; that it occupied the 
Center of ths Univerſe; that all Things elſe 


were created for its Sake; and that the Heavens 


conſiſted of ſolid Orbs; which whirled round 

our Globe in four and twenty Hours. 
P. Let us only add to this, that an univer- 
l upward 2 downward was believed to reach 
through 
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4 | 1 1 42 M A TH O. Or, The | 
bi The ninth through all the material World, reſpeQing Pc: 
FE Conference. only this Earth; and ] believe we have all th one T. 
1 * Prejudices on which the contrary Opinion v of M 
it founded. So that whatever removes this Hey ll Effects 
. of vulgar Miſtakes from Philoſophy, and ſhemM which 
14. that the Earth revolves among the other Pla. and t| 
17 nets, and that its diurnal Rotation ſuperſeds the N. 
Wa the rapid Motion of the Spheres ; ſhews at I as long 
Thy the ſame Time the Reaſonablenels of! th has long it 
1 pinion. And ſi 
1. M. We 3 hb I A to e home only ſ. 
437] into it, in Conſequence of having thrown of W to Po- 
110 thoſe Prejudices; unleſs we would be thought I gular 
L | 1 to have reformed our Philoſophy by halves only. WM to be 
ths And I am perſuaded, if we would but- reflet WW ſerved 
. that there is a Downward to other Bodies in Midd 
1 Nature, as well as to our Earth; that alone I Extre, 
1 would reconcile us to their being habitable MW The! 
i Globes: But wherever a Body revolyes about MW nothi 
iy another as a Center, that ſnews a Downward, of E. 
1 The Moon rolls about our Earth; from then WM Man 
is therefore to us. is downward : The Moon Wl we c 
ti of Jupiter and Saturn roll about thoſe Pla MW the ! 
| nets 5 hence there is a. Tendency down w God 
is theſe alſo. '' N 
it . And that a Web Aron . Tendenqy terial 
a than to this Globe. In fine, Matbo (for e BP. 
1 muſt-have done) it is of Importance to con- that, 
it ſider here, that the Deity might, according to Ml cloſir 
i” his Good-Pleaſure, have created more or fewe! 14 
Ht Worlds: But to have. applied them when Here 
? created to no Purpoſe, or to have repleniſhed to M 
one little Globe with rational Inhabitants, and . Sout! 
left innumerable others empty and uſeleſs, Wt the 
the perfe reverſe of Art and Contrivance. Hun 
M. That could only have been the Effet WM Suns 
of Power undirected by Wiſdom, © 


Weal 


ding w 
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p. And then upon Reflection you will find The ninth 
one Thing extremely N The Mind . 
of Man itſelf only reſts ſatisfied with thoſe 
Effects of Almighty Power, the Greatneſs of 
which it can neither conceive nor ſearch out; 
and this whether we conſider the Grandeur, 
the Number, or the Subtilty of his Works. For 
as long as it can fathom ſomething farther, ſo 
long it conceives Omnipotence circumſcribed : 
And fince this is a repugnant "Thought, it reſts 
only ſatisfied when it can explore no Limits 
to Power and Contrivance. And in this ſin- 
gular View the Power of the Deity offers itſelf 
to be revered and adored by us! It was ob- 
ſerved before, that we can ſee a little about the 
Middle ; but could we reach to either of "the 
Extremes, we ſhould find ourſelves diſappointed. 
The Mind would fit down diſcontented, having 
nothing more to look for. As this is a Mark 
of Eternity (ſhall I call it;) in the Mind of 
Man; ſo what Richneſs of Power is it, that 
we can neither find out the Beginning, nor 
= End, nor the Extent, of the Works of 
6 1 | 
M. What a noble View then of the ma- 
| terial Creation have we from thence |! TE 

P, A quite different one certainly from 
that, which repreſents the celeſtial Orbs in- 
cloling our Earth, as the Shell does the Kernel. 

M. Name not that Diſerace of Philoſophy. 
Here the boundleſs celeſtial Spaces, from Eaft 
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The ninth 


Conference. 


and to no other Beings. 


MAT HO: or, The 


P. And there Nature and Creation begin a. 
new, till the Creature ſinks in endeayOuring 
to graſp the Works of the Creator. 

M. This after all is a Work, this only 
World worthy of the Omnipotent Architecz, im. 


menſely Good, immenſely Powerful ! 


CXXIX. P. But does not the Conſiders 


tion of theſe Things give you ſome Concern, 
Maths, leſt the Deity ſhould neglect you, hay 
ing ſuch a Multiplicity of other more a_— 


ant Affairs to look after? 


M. This, as I obſerved before, Philm, can 
give me no Concern ; while I reflect and fer. 
that the conſtant Action of the Deity a thou 
ſand Ways ſupports me. While I look 


walk, while I ſpeak or think, my . corporel 
Frame is preſerved by innumerable concurring 


Actions of Coheſion, Gravity, Repulſe, in e 
very Part of my Body: Nay while I fleep o 


.breathe, and have not my Thoughts at m 
own Command, the Deity powerfully ſupports 
me. 


But why ſhould the Multiplicity of Af- 
fairs perplex the Deity ? That only belongs to 
a limited Power. Did we ſee from the ſtrong- 
eſt Reaſons that his Power, Wiſdom, ani 


Goodneſs are infinite, only to forget the Con- 


ſequences of that Concluſion, when we hat 
Occaſion to refer to them ? 


P. It is ſurely as you ſay, Matbo; rey 
Pulſe of the Artery, every Draught of Air we 


fetch, every Motion and Change of materi 
Parts we feel in our Bodies, is a Pledge of thi 
preſent Power and Kindneſs. of the Creator; 


ſo that he is no leſs powerful and good to us 


than if he were powerful and good to us alone, 
And then, as yon 
obſerve 


obſery 
limite 
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it wor 
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, obſerve farther, ſince it is the Property only of The na 
limited Power and Knowledge, to be perplexed & — 
enn and confuſed with the Multitude of Buſineſs, © 
2 it would be fooliſh enough to fancy that the 
only: Deity might be over-powcred in exerting his 
8 Power, or confuſed with the Extent of his own 
Knowledge. 
M. Such Notions are FAULT and de- 
ſtroy themſelves. And from thence we may 
with Pleaſure infer, that we cannot conſider 
the Multiplicity of the Works of the Deity, 
as the Effect of his infinite Power; but we 
muſt at the ſame Time be ſenſible of our own 
Security, how ſmall a Part of them ſoever we 
may be. 
P. So little inconſiſtent indeed are theſe two, 
that the Care for the whole conſiſts in a minute 
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rporel and conſtant Support of all the Pari, 
Currig M. But pray, Philon, inform me here, how 
1 : our Bodies are conſtantly preſerved from the 


cruſhing Weight of the incumbent Atmoſ- 


S at i phere, dy the Particles of Air in all their 
oppor Parts? This you mentioned in great Hurry 
of AF juſt at our laſt parting. 

_ P. I will not recommend that Notion to 
| * you (though i it is the only thing that gives me 
1 datisfaction in this Particular) and it was for 


we that Reaſon I mentioned, it in ſuch Haſte: 
We However I ſhall tell you in few Words what 1 
ſeems right to me; and you may chooſe, or 18 
reject it afterwards, as it ſhall appear reaſon- 1 
able to you on Reflection. No human Force 8 


oY 
8010 or Induſtry can brin the Particles of Air into 4 
CO Contact; hence the 45 or repulſive Force 
- 015 


f the leaſt Particle muſt. be of itſelf ſufficient 
to bear off the Weight of the whole, 
M. I conceive a Quantity of Air then, as 
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MAT HO: or, The 


conſiſting of a Number of ſmall Atoms, which 
ſuddenly ſtart from one another, if at am 
Time they have been ſqueezed into leſs Room. 

P. Tou are right; when the Air is ſtrongy 
compreſſed, the Effort it makes to reſtore it. 
felf is incredible. Heat increafes the-repellent 
Force of the Air, and generates no ſmal 
Quantity of it, as we may ſee by the Vapour 
and Steam forced out from all combuſtible 
Bodies while they burn: From burning-Gur- 
powder eſpecially great Quantities of Air are 
produced. From this Increafe of the Spring 
of the Air by Heat, and the new Quantities 
of it produced, proceeds that fierce Exploſion, 
which throws out the Bomb, or Cannon-hall 


with ſuch Violence. 


M. In this manner may tna, or Veſuvin, 


rage by the ſame Force. 
P. And the Earth itſelf tremble too. 


Now fince Air may be generated from other 


Subſtances, by Heat, or by Fermentation, it 
ſeems perfectly needleſs to enquire ſolicitoull 
how it can get into all the Parts of our Bodies 
by external Conveyance ; or to place the whole 
Streſs of the Queſtion in the formal manner 
how that can be effected. It was conſtant) 
in all Parts of them, as being generated in- 
wardly ; and the Quantity of it, ſufficient to 
balance the Weight of the external Atmol- 
phere, can never be wanting. 


ſhould call in the Help of a conſtant Mirack. 


This itfelf, I allow, is a conſtant Miracle: Bu 


then it is in the Courſe of Nature, and a 


cording to the Methods which we recko 


commonly mechanical. 


MA. I underſtand pretty well what you 1 
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which W but. ſomething ſtill ſticks with me for want of The ninth 
it any Wl farther Information. What is. the Weight 8 — 
doom, with which you reckon the At con- 
ongly Wl ſtantly preſſes 0s On 
ore it- P. Since it preſſes us us on all Sides, the weigbt 
xellent WI muſt be as the Surface it acts againſt. One 
ſmall Man may ſupport a Weight as ten Tun, and 
"apour I another fifteen, or even twenty. But if a 
uſtibe Man were ſqueezed by half of this on one 
Gun: ide, it would preſs him to Death in a Mo- 
\ir are ment. 
Spring M. Why could not the internal Air in all 
intitis i Farts of his Body balance this Weight? 
loſion, P. Becauſe it would have nothing to act a- 
zn-ball I gainſt on the other Side. The Weight of the 
internal Air may be but a few Grains: This 
could never balance a Weight of ten or fifteen 
Tuns. But as ſoon as the Atmoſphere acts on 
the other Side, the internal Air by its repulſive 
Power defends itſelf in the Middle, and keeps 
off the Preſſure on each Side; ſo that we feel 
the Preſſure no more than if there were none. 
M. ] begin now to have a Notion of it. 1 


ſum, 


0.— 
n Other 
tion, it 
citoully 
Bodies 


e whole fancied that the Preſſure on the one Side might 
manner balance the Preſſure on the other; or that the 
nſtant external Air formed a ſort of ha/low Caſe, as it 


were, round the Body, which ſupported, or _ 1 


ated in. bi 
ient to {kept off the Weight. "Rat now I ſee the re- = 
Atmoſ- pellent Force of the Particles muſt puſh them 9 
ing elk to act on all Sides. 1 
nleſs w P. While we blow up Soap- Bubbles, which | R 
Miracle. Was mentioned before, into a ſpherical Figure, | 11 
le : Bu e are not to imagine that the external Air 7 
and ac orms itſelf into a hollow Sphere, which ſuſ- ; 

> reckol pends the Weight of the Atmoſphere from 


ting on the Sides of the included Bubble; | . 
hough a ſphexical * be allowed to be the 


you fayi 4 


but 
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moſt advantageous for ſuch a Purpoſe. If it 


were ſo, conſider what prodigious Force it 


would require to blow up the Bubble, and 
thereby to form this hollow Sphere, or ſuſpend 


the Preſſure of the Atmoſphere on all Sides of 


it. 


This ſhews us that it is the internal, d 
included Air, which (by its Spring) perſorm 


this Effect. And if this be ſo in a ſpherica 


Figure, it muſt be more ſo in any other Figur 
Teſs regular. kD FH." 
M. You have entirely ſatisfied me on'thi 
Head, Philon. When I reflect on the variou 
Shapes of all ſorts of Animals, and their con. 
ſtant Change of Figure while they move, the 
external Air cannot conſtantly throw itſelf in. 
to hollow Caſes to keep off the Preflure of the 
Atmoſphere from their Bodies.——But what 


$45. . 


was it you ſaid, when we parted, of People tha 


dive under Water? + 

P. The Water muſt preſs them on all Sides 
and that in Proportion to the Depth they die 
to ; nor can any thing defend them, in ny 
Judgment, but the Spring of the Particles « 
Air in all Parts of their Bodies: For the Wi 


ter being an unelaſtick Fluid, or having no 


repellent Force between its Particles, is lefs ft 


than the Air to form itſelf into ſuch ambient 


Figures, as might defend cheir Bodies from tht 
Preſſure. If this were ſo, it muſt defend then 
in all Depths alike : But the farther they po 
down, they feel the greater Pain in their Head 
Eyes, and Arms; according as the Spring a 


9 * 
— 4 
- 
„ 


the internal Air is more over- powered 


M. Why do * ſay that no human Fom 


could bring the Particles of Air into Contact 
Pi. In the greateſt Degree of Compreſs 
Men can give the Air, Bodies move up * 
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If + MB down in it without a Reſiſtance ſeaſibly great- The nintn 
orce , er than ordinary. If the Particles of Air could Conferense. 


” 


le, an be brought into Contact, it muſt probably be 
ſuſpent 2s denſe, and therefore as heavy as Water. 
Sides of M. I remember indeed what you faid, of 


nal, ot 
erforms 
zhericl 


Figure 


on this 
various 
ir con- 
ve, the 
elf in- 
e of the 
ut what 
ple that 


ll Sides 
ey dine 
in my 
icles d 
he Wa 


ving 10 
is leſs fit 
ambient 


breathing a Fluid as denſe as Water, when you 
firſt mentioned to me a repulſive Force, 
P. Now I hope we have done. - 
M. We muſt rather return back to our 
Subject concerning the Planets ; for 


CXXX. There are ſtill two or three Parti- 
culars I ſhould be glad to have your Thoughts 
of; and eſpecially with regard to one I aſked 
about ſome Time ago; namely, Since a ſkilful 
Artiſt does nothing at Random, or without 
Deſign, pray what do you take to be the Cauſe 
of the great Difference we find in the Revolu- 
tion of the Planets on their Axes? Jupiter, 
the largeſt of them, performs more than two 
Revolutions on his Axis, before Mars, or our 
Earth, though much inferior to him in Bulk, 
performs e , tt STA El Te 

P. It is as true on theone Side, Maths, that 
the great Architect f Nature does nothing at 
Random, or without Deſign, as it is on the os 
ther, that we cannot diſcover the: Reaſons in 
every Particular, why he hath contrived Things 
lo; and this we muſt readily own, if we con- 
ſider the infin ite Difference between his Know- 
ledge and ours. ANA oy eil, e 

M. This is a ſatisfactory Reaſon. enough 
why we cannot know every thing; or rather, 
indeed, why we can know but few Things. 

P. You ſee it is not an Excuſe contrived 
for our Ignorance, but 3 Truth flowing from 
the Limitation of our Knowledges when com- 


4 pared 


rr . ]— .]. 
* 
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Che ninth pared with the Divine Intellect: Neither is i 
| wy 4 Refuge deviſed to ſkreen the Works of the 
Deity from Enquiry and Examination. The 

better qualified any Perſon is to enquire into, 

and judge of theſe Works, ſo much the more 

Art and Skill will he find diſplayed in them. 

M. All this is a plain Conſequence of what 

has been fo often ſaid before. Y | 

P. To be ſatisfied therefore that the Divine 

Art reaches beyond our Faculties, is a negative 

fort of Knowledge, as neceſſary to be kept in 

Mind, as any thing we know moſt perfectly; 

And hence, if we would enquire ſoberly into 

the Works of Nature, we ought humbly to 

adore, and reverence a Knowledge ſuperior to 

our own, even in thoſe things, where we can 

neither comprehend the End, nor the Mam 
conducing to it; for this alſo belongs to ſound 
Philoſophy. Otherwiſe, if once we ſhoull 

tmagine we were capable of knowing ever 

thing, we muſt neceſſarily fall into the Abſur- 

dity of ſuppoſing there can be no Reaſon for 

ordering things ſo, becauſe we do not ſee the 


199 . 


Reaſon. | 
M. That would indeed be direct Folly and 
Madneſs. 


P. Much leſs ought we fo rigidly to inf 
on a Reaſon for every thing, as to leave no- 
thing to the Determination of the Good: 
Pleaſure and Will of the Deity ; in ſuch Caſe 
namely, where the End admits of a diverlit 
of Means equally conducive to it in Nature 
For ſome Philoſophers have idly contended, 
That the Frame of Nature could not ſubſiſ. 
if the diurnal Revolution of the Earth, for In- 
ſtance, were but a Minute, or half a Minute, 
longer or ſhorter than it is. They demand! 
n | k 5 ſufficient 


| Coſmotheoria Puerilis. "5k 
ſuffcient Reaſon for every Hair's Breadth ; o- The ninth 


er is it 
of the therwiſe the Hands of the Creator muſt be © — 
The bound up: As if his Good-pleaſure were not | 

e into, really the moſt ſufficient Reaſon in ſuch 
2 more Caſes. : 

them. M. This 1s manifeſtliy abſurd, and contrary 
f what to common Senſe at firſt Sight. Thoſe affec- 

| tedly nice Folks, under Pretence of demanding 

Divine a Reaſon for Things in themſelves indifferent, 
epative Ml ſeem rather determined, I think, to bring the 
kept in MW Deity under Reſtraints at their Pleaſure, con- 
fey: trary to Reaſon. But in the preſent Queſtion 
tv into concerning the different Length of the Revo- 
nbly to lutions of the ſeveral Planets on their Axes, 
rior to that is, concerning the different Length of the 
we en ! Days in each of them, may we not ſuppoſe 
Mom that the Convenience and Pleaſure of their 
o found ! ſeveral Inhabitants is ſtudied ? For in the Pla- 

mou MW nets, which are at the greateſt. Diſtance from 
g even the Sun, the Comfort of the Inhabitants ſeems 
Abſur- to require that the Darkneſs ſhould be ſhorter, 
fon fr and the Returns of Light more frequent 
ſee the than in thoſe which are nearer the Center of 
W the Syſtem. Thus Mars and our Earth, 
Ny an WI whoſe diurnal Revolutions are nearly equal, 

ſeem to have but the ſame Diſtance, if com- 

to init pared with Saturn or Fupiter, 
Ve no- P. We may ſafely ſay in general, Maths, 
"Good MI that the Convenience and Comfort of the In- 
ch Case babitants is the End of all thoſe ſtudied Con- 
liverſit WG trivances which are obſervable throughout the 
Nature, whole Syſtem : But it would be raſh to be too 
rtendel, WI particular in the Application of this general 
- ſubſit, Concluſion; becauſe we may be too liable to 
for In- fall into the Miſtake of meaſuring Convenien- 
Minute, cies according to our own Conſtitution on this 
>mand1 Globe: Whereas the Nature and Condition 
ufficient H 4 of 
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of the ſeveral Inhabitants, is probably as dif. Ml !y in 
ferent as the Globe they reſide upon. We MW Moo! 
have Inſtances enough of this Diverſity of a- 
nimal Life on our own Planet, to fatisfy us 2 wl 
that ſuch a Notion is not without Foundation, Revo. 
The Ruſſian Bear could as little live on the and © 
ſcorched Plains of Africa, as the Lion or Ti Dura 
ger among the Lapland Snows. Some Crea. eur 
tures we obſerved ſleep for whole Months to- of Li 
gether : The quick Returns of Light and Ml the | 
Darkneſs do not fo much affect thoſe, as the their 


ſlower Viciſſitudes of Summer and Winter, M 
Some Creatures fly abroad only in the Dark, 
or charm us with their Muſick then, whik ; 


others are repoſed in Silence at the fame Ml ui 
Seaſon, 2 1 | | "4; 

M. This indeed I ſaw before: And among er. 
Vegetabl s likewiſe, ſome are fitted to thrive Ml Burt 
beſt in a cold Clime, whilſt others require a Ml doub 
warmer Region; ſome are of a ſhort Dura- Wh "<< 
tion, ſome preſerve their Verdure all the Yeat 1s MC 


round; ſome appear early in the Spring, others ene 
later, through all Seaſons of the Year. There revol 
is, I perceive, an inexpreſſible Variety of ent 
Conſtitution both in the vegetable and animal than 
Nature; ſo that I am obliged to you for re- Qqua 
minding me of theſe Particulars on this Occa- ban 
fon. We are apt to require thoſe Circum- Reve 
ſtances every where, which ſeem moſt conve- the | 
nient to our own Condition: Though it muſt 155 


be as abſurd to imagine that all Things muſt 
be alike in the ſeveral Planets, as in all the 
Climes of the ſame Planet. 15 
P. Agreeably to this therefore we ſee, there 
is a great Diverſity in their Revolutions on 
their Axes: Mars and our Earth perform 
their diurnal Rotation, as you obſerved, 1 
a. 9 
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ly in the fame, Time; but Venus and. our / 
Moon take a much E 
Venus being 23 of our 

2 whole ſynodical Month; while 
Revolution is performed i in leſs than ten Hours, 
and Saturn's probably is not of much longer 
Hence, beſides the Convenience 
you mentioned of the more frequent Returns 
of Light, another Advantage muſt accrue to 
the Inhabitants, of thoſe larger Planets, * 
their ſwift Rotation on their L 


er Space; 3 the Day in 
Tupiter's 


M. What other Advantage? ? 


on the Surface of our Earth. 
we reſided on that Planet, we ſhould be a 


| Burthen to ourſelves, being preſſed down with 
double the preſent Weight, and having but 


Jupiter 


once the Strength to ſupport it. But 
is more than ten Times larger in Circumfe- 
rence than the Earth: Hence, if both Planets 
revolved on their Axes i in the ſame Time, the 


centrifugal Force in Jupiter; would be more 


than ten Times greater than with us. But the 
Squares of their. periodical Times are nearly as 
b and 1; or the Squares of the Number of 


Revolutions performed in the ſame Time by 
the Earth and Jupiter are as 1 and 6. Where- 


fore a Body, plaged, on 2 will have 60 


Times a greater centrifugal IE e than with 


"OR Which, muſt be a notable elief to the 


Inhabitants of that Planet, although perhaps 
endued with a . greater Degree of cronies 


than we are. 


2 This i 
1 what | Part of their whole Weight 
4 H 5 may 


Days, and in the Moon 


CXXXI. P. The Gravity of Bodies on the 
Surface of Fupiter is twice as great nearly as 
_ Wherefore, if 


ig an Advantage I did not attend 
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Tre ninth may it be, of which they are thus eaſed Eaſe « 
== the centrifugal Force of their Planet ? * on thi 
F. They are lighter by about a ninth Part Bodie 
of their whole Weig NN Or a Body weighing the 8. 
nine Stone at Jupiters Equator, if the Plane: WM this L 
food ſtill, would gravitate with a Force but P 
as eight Stone; upon the Commencement of 2 
its diurnal Rotation. | Caſes 


M. That miſt in Truth be a great Relief Num 


8 a * is - K G 1 * X n yu - 2 * S Sx. 2 8 = — 
„ , * * 4 g "I? r N — $63 ; : - ER 5 — * r ans, gp 2 * ER Fr SI ur ca. — 
- — - n * — — - = WP EY 2 5 WI 
l 7 — a” * 1 0 . 1 ” = « = — 2 V 
"Y e I — - — * e o * W * » » 2 1 * — — > Ono IS 7 I — — 9 _—- * 
re 2 r n K > 7 * Cad M7 FA > - ORE IG PT == Tad * - —— SC — 8 — 2 
* 2 ooo — v2 : - : if to. Pile, "OS i = — 17 — 3 . 3 A 9 2 * : - 
8 : 13 8 5 Fo » f , 6 I” n d _— y > ” 8 2 > — 
hs bo = TT on SY 338 . 3 rt * wits, © "as. << Sie 2 2 F : r Ip; '% M&A. ere. 7 7 . 1 4 
. # be — * ba 5 n 1 vv ie <3 > Yb # 2 + 2 N "Y * 1 * * „ 1 — 2 _ 4 3 8 oo — ns . th a . £ * n OV -<- G58: 1 
» N —— N - : L k- 2" ah of, 6 0 0 3 wn, _* * 1 "AS - ++ a6 2 hk = * "RP 
N ” a 8 ow * * * «up — . n 3 0-4 * . my m——_— 2 . 1 = CENTS * — 2 N "oY , 
4 5 p * * 2 N , R 3 re * r > =, Gy 12 
: * 2 —— — — 1 rn Ln, 2 Z * a. Yo 5 "i. + b — * K E 7 — 
. = — AA AS 0 2 - : 
0 — 
5 —- 


But as Jupiter is ten Times larger in Circum- her 
ference than the Earth, why is not the At. troub 
traction, or Weight of Bodies, ten Times _ 
greater likewiſe on his Surface than on our ' 
Globe? derſta 
F un Matter in him were as Jenſ a3 0 
in our Earth, the Weight of Bodies on their Fry 
Surfaces would be as their Semi-diameters, or But 
the Diſtances from their Centers: But the wy 
Matter in Fupiter ſeems to be made leſs denſe 6 1 
with Deſign. For we can' hardly imagine, vg 
that Men of our Stature, for Inftance, could | * 
0 ſupport ten Times the Weight of ſuch Bodies i: 
1 as ours are, with Eaſe ; or have the free Com- mne 
bl mand of Limbs ſo chained down by their own = 6 
3 Gravity. And if we ſuppoſe them of a larger a7 ; 
j Stature, the Inconvenience becomes b * 
9 the leaſt of any Species being always obſerved : 17 
1 to have the greateſt Eaſe and Agility in Mo- p. 
1 tion. And upon the fame Account, though „ 
1 Saturn be 8 Times larger in Circumference 20 
vi 14 than our Earth, equal Bodies are not 8 Time 88 
4 heavier on his Surface than on the Surface of 2 
| this Globe; but in the Proportion of 17 to 77 
| 10; 'that is, not much above once and a half * 
as heavy. 115 11 wa 
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on thoſe Planets. 


the Surface of Jupiter, as on our Earth? For 


this I look upon to be a Point of Importance: 


P. It is certain they do not gravitate quite 
twice as much there as here; but in ſuch 
Caſes I chooſe to give you the neareſt whole 
Number to expreſs the Proportion 4 becauſe 
where nothing depends on it, it is needleſs to 
trouble you with fractional Expreſſions, or the 
decimal Part of an Unit. +. 

M. If it be practicable, pray make me un- 
derſtand this. 8 

P. We are both of us already fatigued. 

M. I ſhall leave you immediately after. 

P. The Reaſon of the Thing is eaſily ſnewn: 
But a Calculation would be tedious. 

M. The Reaſon of the Thing, with an 
eaſy Example to illuſtrate it, is all I deſire of 
you. 4 
P. Firſt then, Bodies attract at equal Diſ- 
tances, according to their Quantities of Mat- 
ter; a Body having double or triple the Quan- 
tity of Matter attracts twice or thrice as 


But is it certain that © 
Bodies gravitate but twice as much only on 


onference, 


ſtrongly at the ſame Diſtance, as a Body having 


but a half or a third Part the Matter. 
M. This is plain enough. ' 
P. If therefore two Satellites revolved about 


Jupiter and our Earth, at equal Diſtances from 


their Centers; the Forces with which they 
were attracted would be as the Quantities of 
Matter in Jupiter and the Earth reſpectively. 
M. That is but the ſame Thing in other 
Words. 1 | 
P. Their centrifugal:Forces likewiſe (which 


you know are always equal to the centripeta} 


ſhould 
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ſhould be' as the Quantities of Matter in the 
two central Bodies. 
M. That comes ſtill to the fame Thing. 
P. The Squares of the Number of Revolu- 


tions, performed by theſe Satellites in the 


ſame Time, ſhould alſo be as their centrifugal 
Forces. 


M. This you ſhewed me to Satisfaction be 


fore. And the Squares of the periodical Times 
are inverſely as the Squares of the Number of 
Revolutions performed in the ſame Time: 
For in the Example of our two Moons, the 
periodical Time of the outer Moon was 8 
Times longer than the periodical Time of the 
mer; therefore the Number of the Revolu- 
tions of the inner Moon was 8 Times greater, 
ſo that 64 was the Square both of the one and 
t he other. 

P. From this then it lden, that the 
Quantity of Matter in Jupiter will be to the 
Quantity of Matter in the Earth, as the Square 
of the periodical Time of the Earth's Moon is 
to the Square of the periodical Time of Ju- 
piter's Moon revolving at the ſame Diſtance 
from him. 

M. I perceive all the Steps in this Argi- 
ment very V diſtinly ;— but none of Jupiters 
Moons perhaps revolve at the ſame Diſtance 
from his Center, as our Moon does from the 
Center of the Earth. 

P. Our Moon you know is 60 Semi- dia- 
meters of the Farth from its Center : Now 
you may eaſily find out in what Time a 82. 
tellite would revolve about Jupiter at the ſame 
Diſtance from his Center; ſince the Cubes of 


the Diſtances are as the Squares of the period: 
cal Times, p 
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J I muſt ſuppoſe then that a Satellite re- The a 


volves about Jupiter at that Diſtance; and 


find the Time of its Revolution by this Pro- 


portion ? 


p. Yon muſt ; and it is eaſily done: For 


taking Jupiter's innermoſt Satellite, v. gr. 


whoſe Diſtance from his Center is 55 Semi- 
diameters of our Earth, and its periodical 
Time 42 Hours 28 Minutes, or 2548 Mi- 
nutes ; fay, as the Cube of the Diſtance 55 
is to the Cube of the Diſtance 60, ſo is the 
Square of 2548 Minutes to a fourth Number, 
which will be the Square of the periodical 
Time of :a Satellite revolving at 60 Semi-dia- 


meters of our Earth from the Center of Ju- 


piter, This Number you will find to be about 
8428776. The periodical Time of our Moon 
is 27 Days 7 Hours 43 Minutes, or 39343 
Minutes, whoſe Square is 154787 1649. Thus 
the Matter in Jupiter will be to the Matter 


in the Earth as 1547871649 to 8428776, or 


as 184 to I. 


M. This I ſhall try as accurately as I am 


able ; But what is all this to Bodies gra- 
vitating only twice as much on the Surface of 
Jupiter as on our Earth? x 

P. If Jupiter were as denſe as this Earth, 
he muſt have 1000 Times more Matter than 
is in the Earth, becauſe Globes equally denſe 


are as the Cubes of their Diameters; 10 and 


1, to wit, in this Caſe. And ſimee the At- 
traction increaſes as the Cubes of the Diame- 
ters, or Matter; but decreaſes as the Squares 
of the Diameters, or Diſtances; his Attrac- 
tion on his Surface ſhould be as Too divided 
by 100; or as 10 and the Earth's as 1. _ 
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158 AT AT HO: or, The 
Tde ninth his Matter is only 184: Therefore the At- 


Conferen®. traction on his Surface is only as 184 divided 


| by 100; and the Earth's as 1. That is, the 
Attraction on his Surface is not twice the At. 
traction on our Globe. | - 

AM. It could not be twice as great, unle; 
the Matter in him were 200 Times as much 
as in the Earth; for then 200 divided by the 
Square of the Diameter | 100] would only be 

2, while the Earth's was as 1. | 

P. You are very ght. 

M. And what as his Denſity with Reſpedt 
to the Earth's ? 

P. Although his Matter were 200 Times 
as much as that in the Earth, he takes up 
1000 Times the Space, with only 200 Times 

the Matter. Divide the Matter 200 by the 
Space 1080 ; and you ſee even then he would 
be 5 Times rarer than the Earth; or have 
but a fifth Part of its Denfity. 

M. Well, I am extremely pleaſed with al 
this; and am now fully perſuaded that this 
Rareneſs of Contexture in thoſe larger Planets 

was wiſely deſigned for the Sake of Inhabi- 
0 tants reſid ing upon them, who otherwiſe muſt 
| have been oppreſſed by their own Weight. — 
In what Time would this other Satellite re- 
volve about Jupiter, at the Diſtance of 60 de- 

mi. diĩameters of the Earth from his Center? 
P. The Matter in Jupiter is the Square of 

ir the Number of Revolutions it would perform, 
3 13k while our Moon revolves once about the 
4 Earth: And the Square-Root of 184 is 13,5. 
It muſt therefore revolve 13 Times and a halt 

about Jupiter in the Time of our periodical 
Month. Or the Square-Root of the other 
| | Number 
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Coſmotheoria Puerilis. 1259 1 
e At. Number 8428776, viz. 2903, 2, is the pe- Theninth 1 
vide riodical Time abi this rhe =. in Minutes ; Cs wn 8 
which comes to 48 Hours 23 Minutes. 
e At- M. I think I now underſtand enough to 
initiate me into theſe Calculations : Where - 
fore I ſhall not give you any farther 2 
at preſent. 
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214 4 THO: or, The 


Tenth CONFERENCE. 


As the Weight of Bodies on the leſſer Planets is 


but ſmall, their Rotation on their Axes is mw, 
and their centrifugal Force but weak, Heat 
and Light are diſpenſed rather according to the 
Surface, than the Quantity of Matter in the 
luminous Body; hence the Sun is but of a nu- 


derate Denſity. That the uttermaſt and inner- 


moſt of the Planets are not uninhabitable by 
Reaſon of the Extremities of Heat or Coll. 


| Heat is not always in Proportion to our Vicinity 


to the Sun: Cold requires a poſitive Cauſe, or 
ſomething more than the meer Abſence of Heat. 


The Extremities of both may be ar” by the 


Conſtitution of an Atmoſphere. That all the 
Planeis are furrounded with Atmoſpheres, 


The phyſical Explication how Bodies may de- 
Jeribe elliptical Orbits about an attracting Body, 


placed either in the Center of the Ellipſis, or in 
ene of its Foci; according as the Law of At- 
traction is ſuppoſed different. Theſe two Caſes 
compared between themſelves, and the Tran 
tions from the one to the other ſhewn natural 
and eaſy. The Proportion between the Squares 


of the periodical Times and Cubes of the middk 


Diflances, flill obſerved when Bodies revolve 
in Ellipſes. The Comets revolve by the ſame 
Laws, and obſerve the ſame Proportions as the 
Planets. Of the Immortality of the Soul. 


| That the Soul is not aſſiſted to think and per- 


cetve by Organs of a dead Subſtance ; but : F 
| the 


ares 
idalꝭ 
volve 


Coſmotheoria Puerilis. 


theſe confined and limited to a particular man- 
ner of Action and Perception. Whether the 
Deity could cut off rational Beings, for whoſe 
Hale the material World was created ; the 
Frame itſelf ſtill remaining. The Deſire of 
Exiſtence the Foundation of all our other De- 
fires, and the Source of all great and virtuous 
Actions. A happy Exiflence the only Object of 
Defire in the Nature of Things. Utter Ex- 
tinftion no Object of Deſire. The Diſingenuity 
of the Atheiſt, The Miſtake of thoſe who ſe- 
parate Virtue from a Love to ourſelves. 
Atheiſts could not live together in Society on 
their own Principles. The falſe Reaſoning in 
Mr. Bayle's Apology for the Atheiſts, The 
Atheiſts Account of the Riſe of Religion. The 
Wonders in the material Creation deſigned to 
infirut Beings appointed for Immortality. The 
material Creation the inferior, and leaſt won- 


derful Part of the Works of Gad. 


CXXXII. M. NF OU fee me here once The tenth 
more, Philn; and to Conference. 


begin where we left off. 
P. You begin abruptly enough, I think, 
Maths. : 

M. There is no need of reſuming what 
was ſaid laſt. I underſtand it tolerably well; 
nor would I deceive myſelf in a thing of. this 
Nature. —— I am much in love with what 
you told me concerning the Quantity of Mat- 
ter, and Denſity of the Planets, as alſo con- 
cerning their centrifugal Force, while they 
turn round on their Axes, But what is the 
Reaſon that we cannot find out the Quantity 
of Matter in Mars or Venus, as we do in Sa- 
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262 5 M AT HO: or, The 
Conference, urn or Jupiter? This, I remember, you ſaid 
was not known. : 


P. The Reaſon is, becauſe they have no 


Satellite (none conſpicuous to us I mean) re. | 


volving about them. Had they Satellites re- 
volving about them, whoſe Diitances and pe- 


riodical Times were known, we could diſcover 


in what Time a Satellite ſhould revolve about 
either of them, at any aſſigned Diſtance ; and 
thereby compare their Quantities of Matter, 
and Denſities, with thoſe of any other Body in 
the Syſtem. | 

MH. Of any other primary Planet, you 
mean, which hath a Satellite revolving about 
it ? 

P. That I ought to have ſaid. 

M. Then we cannot know the Weight of 
Bodies on their Surfaces ; nor compare that 
with their centrifugal Forces ? . 

P, We cannot; though the centrifugal 
Force on Mars muſt be conſiderably leſs than 
on our Earth, both becauſe his Rotation on 
his Axis is ſomewhat ſlower, and his Diame- 
ter is much ſhorter 3 and on Venus the centri- 
fugal Force is quite inconſiderable: But then, 
as theſe are only ſmall Planets, the Weight of 
Bodies upon them cannot be very great, In 
Venus it may be nearly the ſame as on this 
Globe; and were we on Mars, we could not 
feel much above half our preſent Weight. 

M. It was reaſonable that the centrifugal 
Force ſhould be ſmall, where the Weight was 
otherwiſe tolerable : For I now ſee that the 
more ſwiftly any Planet revolves on its Axis, 
the more the Weight of Bodies upon it muſt 
be diminiſhed, 


P. 


P. 
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much 
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C oſmathearia Paerihs. 


the Sun ; fince the centrifugal Force of Bodies 
proceeds from the Inertia of Matter, by which 
they always tend to move on in the ſame Direc- 
tion. 

AV. But in the Revolution of Planets round 
the Sun, theſe two Forces were in Equilibrio. 

P, The Reaſon of that, you remember, is, 
Jeſt the Planets ſhould be drawn down to the 
Sun, or run out to a greater Diſtance from 
him; as the one or the other of theſe Forces 
prevailed : Whereas, had they been in Equi- 
librio here, Bodies would not at all have gra- 
vitated to their proper Center. Not only our 
Bodies would not firmly have participated of 
the Earth's diurnal Rotation, but our Houſes 
muſt have been looſe and tottering, or in con- 
ſtant Suſpenſe betwixt ſtanding and falling 
(for it is not eaſy to imagine the Caſe exact 
ly); nor could the Ground itſelf have been a 
firm Support and Foundation for any thing. 

M. I perceive ſomething here which I can- 
not well exprels. | 

P. Nor can I underſtand it, unlefs you 
expreſs it in ſome way or other. 

M. It was as neceſſary that the centripetal 
Force ſhould prevail over the centrifugal, with 
reſpect to the diurnal Rotation; and that in 
a different Degree, according to the different 
Weight of Bodies on the larger and leſſer Pla- 
nets; as that theſe Forces ſhould balance each 
other with reſpe& to the annual Revolution : 
And in both Caſes we ſee them wiſely adjuſt- 
ed in great Variety of Circumſtances. In 
P. ort, it is new Matter of Admiration, to = 


P. Undoubtedly : For theſe two Forces The Beano 
act contrary to each other in this Caſe, as Cue. 
much as in the Revolution of Planets: round 
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The tenth 
Conference 


MATHO: or, The 
the centrifugal Force weak where the Grayi. 


* tation is ſmall, and ſtrong where the Weight 


of Bodies becomes greater. 

P. The Obſervation is . and the Ex- 
preſſion at leaſt intelligible.“ 

M. But in what Time muſt our Earth have 
turned round on its Axis, ſo as to have made 
theſe two Forces equal? 

P. The centrifugal Force at the Equator 
(where it is greateſt) is to the centripetal as 
1 to 289. The Square-Root of this Number 
289 is 17. 

M. Pray let me go on with the reſt of the 
Argument by myſelf.— Since the centrifugal 
Force is increaſed with the Square of the 
Number of Revolutions performed in the 
ſame Time; if the Earth performed 17 Re- 
volutions in the Time it performs one; the 


centrifugal Force at the Equator would have 


been 289 times greater than it is at preſent, 
and therefore equal to the Weight of Bodies 
there, which conſequently muſt have been in 
conſtant Suſpenſe between flying off from, the 
Earth, and remaining on its Surface: So that 
a ſmall Force muſt have given them a Motion 
to any vide, juſt as if they had been git 
without Gravity. 

P. You deduce, the Argument very accu- 
rately. 
M. But pray what would be the Confe 
quence, if the Earth rolled round a little more 
ſwiftly than at the Rate of 17 Revelntions in 
24 Hours? 

P. From what you have aid juſt now it 
follows, that all Bodies at the Equator would 
then be thrown * from hy vurkice Eaſtward: 


But 


But b) 
them, 
And tt 
and fal 
thing | 
lay nea 
leſs vic 
M. 
habita 
little.- 
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But by the Action of Gravity retracting The tench 


them, they would fall back again to the Earth. 


And thus they would conſtantly be caſt 4 


and fall back without ceaſing; nor could any 
thing be firmly ſettled in one Place, but as it 
lay nearer the Poles, where the Rotation was 
leſs violent. 

M. This would be a wild Confuſion for a 
habitable Globe But let me recolle& a 
little, — : 1 5 | 


CXXXIII. Seventeen Revolutions in twen- 
ty-four Hours is, I think, one Revolution i 
leſs than an Hour and a half. | 

P. It is one Revolution in an Hour and a- 
bout 25 Minutes. 

M. Then, as it appears to me, you argued 
inconſiſtently before, when we were ſpeaking 
of the diurnal Rotation of the Earth, where 
you ſuppoſed that it might turn round on its 
Axis every quarter of an Hour; ſince in that 
Caſe every thing muſt be thrown off from its 


| Surface with inconceivable Rapidity: Or ra- 


ther the whole Maſs would be ſhaken quite a- 


ſunder, except perhaps a ſmall Quantity about 


the Axis of its Motion. 

P. You urge the Conſequence very well; 
the whole Maſs would then be ſhaken quite 
looſe : Notwithſtanding I have a Right to 
make that Suppoſition, becauſe you know it 
is equally poſſible, that the Gravity of Bodies 
ſhould be augmented, as that the diurnal Ro- 
tation of: the Earth might be accelerated, and 
that to any Degree; for it belongs equally to 
the ſame —— to effect a Change in either. 


The Suppoſition was therefore conſiſtent e- 


nough, and proper to the Subject we _— 


erence. 
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The tenth 
Conference. 


MAT HO: en The 
then diſcourſing upon. For in that Caſe you 


; could leſs have perceived the Motion of the 


Earth by the Help of your Senſes, than at 
preſent ; ſince the Heavens and heavenly Bo- 
dies mult have appeared to roll over our Head 
weſt-ward, with greater Velocity than a Bird 
flies. 
M. J underſtand: That Suppoſition is cm. 
ſiſtent, which does not imply a natural Impaſſibilih. 
And your Argument was as if you had ſaid, 
Had it pleaſed the Almighty Creator, ſo to 
„ increaſe the Gravity of Bodies, and acce- 
„ lerate the Earth's diurnal Rotation, that y 
„ ſhould have rolled round on its Axis in 
*« ſuch a Time.“ After this pleaſe to 
ſhew me in what Time Jupiter muſt have 
rolled round on his Axis, ſo that the centrifu- 
gal Force of Bodies on his Surface might haye 


N 


been equal to their Weight or Gravity? 


P. This you ought now to find out for 
yourſelf, ſince you have the Diſtance and pe- 
riodical Time of his innermoſt Satellite. 


M. It is true; for I have already half of 


my Work done in the laſt Example. Then, 
ſince Bodies on Fupiter's Surface are 10 Semi- 
diameters of our Earth diſtant from his Cen- 


ter; it will be, as the Cube of 55 to the Cube 


of 10; fo the Square of 42 Hours 28 Mi. 
nutes, or of 2548 Minutes to a fourth Num: 
ber, which muſt be the Square of Jupiter 


periodical Time on his Axis, that Bodies on 


his Surface might have their Gravity and cen- 


be 39022; and the 


trifugal Force equal. Or it will be as 166375 
to 1000, ſo 6492304 to a fourth Number. 

P. Which fourth Number you will find to 
Square- Root of 39022 i 
197, 5 Minutes; or 3 Hours 17 Minutes. 


M, \ 
Revolut 
5. 
M. 
lutions 
may h 
Forces 


bout 
relat 

to m 
| Þ 
Eart 
by N 
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trifu- 


have 


it for 
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wy 
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H. What is the exact Time of Fupiter's _ mm 


— — 


Revolution on his Axis at preſent? 
P. Nine Hours 56 Minutes. 
M. Fupiter then performs but three Revo- 
lutions for one, that Bodies on his Surface 


may have their centrifugal and centripetal 


Forces equal; whereas our Earth ſhould per- 
form 17 Revolutions for one. | 

P, The Reaſon of which is, becauſe great 
Part of the Gravity of Bodies on the Surface 
of Fupiter is taken off, by his ſwift Rotation 
at preſent. | | | 

M. Right. I ſee now that a ninth Part of 
their whole Gravity is taken off by their pre- 
ſent centrifugal Force, as you told me before ; 
or the centrifugal Force is but q times greater, 
when the whole Gravity is taken off; ſince it 
isas the Squares of the Number of Revoluti- 
ons performed in the ſame Time, 3 and 1. 

P. You have it exactly. 
M. From this then I now alſo underſtand 
more clearly, what we have once or twice 
touched upon before; namely, why the Earth 
is higher about the Equator, and more flat and 
ſunk about the polar Regions; which Ine- 
quality ought, I think, to be more remark - 
able in Fuptter. | 1 0 1 Nl 
P. What are your Thoughts of that Par- 


| ticular now? | 


M. F rom the greater centrifugal Force a- 
bout the equatorial Parts, the Matter there is 
relatively lighter ; and is therefore more raiſed 


| to make an Equilibrium. 


P. The Inference is juſt; and on our 
Earth the Matter of Fact is confirmed both 
by Meaſuring and other Experiments: But 
en Fupiter, whoſe diurnal Rotation is May 
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The tenth 
Conference. 


NAT HO: or, The 


and the centrifugal Force therefore greater 
the Inequality, as you obſerve, is ſtill mon 
plain. For whereas in the Earth the equ. 
torial Diameter exceeds the polar, but by one 


230th Part of itſelf, or they are as 230 tg 


229; in Jupiter they are to each other as 11 
to 10 nearly. | 2955 
M. That is a notable Difference, and 2. 
grees well to his centrifugal Force, _ 
P. The Difference is almoſt as great as the 
whole Diameter of the Earth, which is but a- 
bout a 1oth Part of Fupiter's. | ſy 
M. Here again, I think, ſomething is na 
turally ſuggeſted to us. 
To OE | 41 
M. That the Planets were firſt formel, 
and made ſpherical by the mutual Attraction af 
their Parts, before they received their diurnd 
Rotation: For this Riſing, or Swelling, about 
the Equator ſeems naturally to have been in- 
duced on a former ſpherical Figure. 
P. It muſt indeed appear ſo to us in the 
Order of Nature. 


Almighty Hand of the Creator. 


P. I agree with you. 


MH. Since then we muſt conceive the Planets 
as firſt without their diurnal Motion, we may 
with Pleaſure ſee, as it were, this Rotation 
impreſſed on thoſe photons Globes, by the 


One, who conſiders 
Things in this philoſophical View, will feel 
all the Pleaſure you mention, in thus tracing 
the Original of the diurnal Rotation. And 
it appears ſomewhat inartificial firſt to ſuppoſe 
that, the Deity moulded the Planets into this 
oblate ſpheroidical Figure (as it is called); and 
that then he impreſſed a Motion upon them 
which muſt of itſelf naturally have * 
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that Figure, For, as you well obſerved. in The tenth 

our 4 f We the Attraction of — 

Gravitation leaves Matter ſtill in the moſt | 

fluid Form paſſible: So that a Body once 

brought into a ſpherical, Figure, by this Af- 

ſection between all its Particles, muſt neceſſa- 

; ily, by a Rotation on an Axis, be elevated 

nd . about the Equator of its Motion, and there- 

X by become an 'oblate-Spheroid.'-, , | 

as the Wl CXXXIV. M. Pray what may the 

but a. I Weight of Bodies be on the Surface of our 

18 Na- P, Tf the Earth and Moon were of the 

{ame Denſity, Bodies there could have little 

more than a fourth Part the Weight they have 

here, according to the; Diameters of the two 

Planets. But becauſe of the greater Denſity 

of the Moon, the Gravity of Bodies on the 

Earth is to the Gravity on her Surface as 293 

to 100: That is, were we there we could not 

feel much above the third Part of our preſent 

Weighe , das | p 

M. Muchicentrifugal Force'on that Planet 

then muſt have been, I think, inconvenient, Wi 

s rendering, Bodies too light. After this it Wo 
ould be needleſs to. aſk what the Weight of 3 

Bodies might be on the Surface of the Sun, | BY 

Iince he cannot be ſuppoſed habitable ;. and 1 

he Gravitation of Bodies muſt be exceſſively 1 

great, ſo near the Center of Attraction of [2] 

the whole Syſtem, 1531620) . 4154 IF 
P. It is not ſo great as you may imagine, WM 

Matho Heat and Light are diſpenſed rather 4 

cording to the Surface than the Denſity of 
he Body, or the Quantity of Matter in it. 3 
ence the Sun is not one of the denſeſt Bodies 1 

f the dyſtem. And the Gravity on his Sur- it 
Vokr ih I face 
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170 3 M ATHO: or, The 
| The tenth face is reckoned- but about 44 Times mn II 
Conference. than that on the Surface of the Earth Dia 
ſ— 4, ſee it is reaſonable that the Light ſe BY fin 
round, and perhaps the Heat too, ſhould: r1. ter 
ther be as the Surface of the luminous Body, the 
: than as its Denſity; but I had quite othe Diz 
Notions of the Attraction or Gravity ſo nen Plat 
the central Body: Make me underſtand ther eon, 


fore, if you pleaſe, how:this ſhould be. 7 
P. The Quantity of Matter and Denſity but 
in the Sun is diſcovered the ſame Way as the Dia 
Quantity of Matter and Denſity in 10 | Ma. 
namely, by computing in what Time our Mai 
Moon would revolve about the Earth, at th lot 
ſame Diſtance from it as Vemis is from t 2 
Sun. As to the Denſity of Bodies, and F 
Gravity on their Surfaces, you may pern '2<* 
get an eaſy general Notion of theſe, by con- my 
Adering the two following Caſes as Extrms. i 


If the Matter in the Sun and Planets wen e 


as the Cubes of their Diameters, they mul the 
all have the ſame Denſity, and the Weightd Jus 
Bodies on their Surfaces muſt be directhy s to U 
their Diameters : For the Attraction increa-Wll wy 
ing as the Matter or Cubes of the Diameten i \ 
and decreaſing as the Squares of their Diane 05 
ters, the Cube divided by the Square woll Cb 
always give the Diameter to repreſent the il Ar F 
traction of the Surface. « | 8 
„ M. This was obſerved before. - a1 
P. But if the Matter were only as WW that 


Squares of the Diameters, the Denſity woll D 
be inverſely as the Diameters; and the Weill 


of Bodies would be the ſame on the Surit —_ 
3 .of all Planets, let their Quantities of Mat roſa 
bs be ever fo unequal. { 11837] ee 1 


M. I underſtand nothing at all of u, 


1 
4 A 124 — * U 


n 4 
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Diameters are 1 and 10; and if, in Order to 


find out their Denſities, you divide the Mat- 


ter (which isas the Square of the Diameter), by 
the Space it takes up ( which is as the Cube of the 
Diameter) it will be 1 divided by 1, for the firſt 
Planet; and a 100divided by a 1000, for the ſe- 
cond: Or their Denſities will be 1, and one tenth. 

M. Thus far I fee : The ſecond will have 


but one tenth the Denſity of the firſt, as its 


Diameter is ten Times larger. "Thus if the 
Matter in Jupiter were but a 100 Times the 


Matter in the Earth, he ſhould have but a 


10th Part of its Denſity, or be 10 Times 
more rare. 

P. And the Weight of Bodies on the Sur- 
faces of all the Planets would then ſtill be the 
ſame: For the Attraction increaſing as the 
Matter, or Square of the Diameter, and de- 
creaſing alſo as the Square of the Diameter, 
the Square of the Diameter divided by the 
Square of the Diameter will always be equal 
to Unity, how different ſoever the Diameters 
may be among themſelves. 15 

M. Now you have given me Satisfaction; 
for I underſtand the Conſequence of both Sop- 
-politions, either when the Matter is as the 
Cubes, or as the Squares of the Diameters. 
And as any particular Inſtance, draws near to 
the one or the other of theſe Caſes (which you 
call Extremes) the Gravity on the Surface of 
that Planet will be more or leſs accordingly. . 
P. Both Caſes may be exemplified in one 
and the ſame Body, 8 Quantity of Matter 
in it remaining alſo the ſame; only by ſup- 
poſing its Diameter different. 

M. Pray e 

8 2 1 2 


171 


| ** . p nth 
P. Suppoſe there are two Planets whoſe 2 4 


1 . 4 


Ks 18 


172 M 4 THO: or, The 


"The tenth P. Tf the Diameter of the Sun be ſuppoſed 
Conference. à 100 Times the Diameter of the Earth, and 
and the Quantity of Matter as the Cubes of 
their Diameters, their Denſities will be equal, 
and the Weight of Bodies on their Surfaces 
directly as their Diameters: But if the Dia- 
meter of the Sun be ſuppoſed a 1000 Time 
the Diameter of the Earth, the ſame Quan- 
tity of Matter Ron their Denſities will 
be' inverſely as their Diameters, and the 
Weight of Bodies the ſame on both their Sur- 
faces. 

M. I conceive it: Though the Matter in 
the Sun be ſtill a million of Times more than 
the Matter in the Earth ; in the firſt Suppo- 
ſition it is as the Cube of the Diameter a 100, 
and in the ſecond as the Square of the Dia- 

meter 1000: And the Surface of the Sun in 
the laſt Caſe being ro Times farther from the 
Center, than in the firſt, the Attraction there 
will be a 100 Times less, or equal to the At- 
traction on the Surfaee of the Earth. Thi 
is agreeable enough, and gives me a more fa- 
miliar Notion of theſe TOE | 


cxxxv. P. You ſee then 57 t art- ſudd 
ful Methods, of more or leſs Denſity, and perit 
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more or leſs centrifugal Force, it comes to paſs the 
that the Weight of Bodies on the larger and thou 
leſſer Planets, is not near fo different as the ly by 
different Quantities of Matter in the Planets ed it 
would ſeem to import ? | Frin 
* "M. I ſee every Thing in the Syſtem « con- neſs 
ſiſtent, if the Planets are conſidered with a of t 
View to Habitation ; whereas without that, but 
the Deſign ſeems broken and incoherent. ſom 


P. Eſpecially if we ſuppoſe the Earth alone to th 
deſigned 


— 
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deſigned to be habitable; while the Reſt are The. tenth | 


left ſolitary and unfrequented,—- „ +, 
M. Nomwittianding there ſeems to remain (awe omen. Is. | 
till one Inconvenience, — © © 3 
p. What is it? ” #48 
M. That the Heat of the Sun cannot be „ 
multiplied at the Extremities of the Syſtem, 4 
by Reflection, as his Light is. The hundredth bf 
Part of our Heat muſt make Saturn but a WW, 
comfortleſs Place. _ e 14 
P. As we ſaw before, Maths, that the ani- — 14 
mal Conſtitution, with Reſpect to Heut and 75 
Cold, may be widely different on the ſame 1 
Planet; ſo there may not be ſuch a Difference 1 
of the Degrees of Heat and Cold, on the . 
Planets nearer to and more remote from the 1 
dun, as we imagine. The Cauſes of Heat Eg 
are more than one, as we may obſerve by Di ba 
what happens in the Bowels of the Earth, in 575 
Fermentations, in Ebullitions, even in our own 2 
Bodies; and eſpecially by common Fire. Cold 14 
likewife ſeems to mp} ſomething more than. . 
a mere Privation of Heat, and to depend on 75 
ſome very active Principle. This will appear EEK 
more probable,. if we conſider the viofent and 1 
ſudden Effects of Cold, in ſome common Ex- 5 
periments of artificial freezing; and when . 
the Barrel of a Gun, or the Shell of a Bomb, 111 
though of conſiderable Thickneſs, is violent- > 
ly burſt by the freezing of the Water contain- * 
ed in it; that ſhews quite another Sort of SF: 
Frinciple, than the mere Inertia, or Sluggiſh- 7 
neſs of the Particles of Matter. The Rays os 


of the Sun are certainly productive of Heat; 
but (by the Acceſſion, or Co-operation of 
ſome other Cauſe) not always in Proportion 
to their Denſity, or the Vicinity of the Body, 

| EY | 1 to 


* 


1 3 


1 


MATHO: or, The 


The tenth. to the Sun: Otherwiſe we ſhould always haye 


Conference. 


— — 


the ſame Degree of Heat or Cold, at the fame 
Time of the Year, regularly in a Circle; 
which nevertheleſs you ſee we have not. 
M. This is indeed common Experience, 
and ſeems to prove eaſily what you ſay, I 
have often obſerved very ſoft Weather, and 
mild Nights in the Depth of Winter, when 
a long Froſt has been ſucceeded by a quick 
Thaw; and contrarily, bitter Winds and a 
froſty Air, when the Sun has been near the 
Summe = 7G RE 
F. This ſeems to proceed from the Con- 
ſtitution of our Atmoſphere, and the Altera- 
tions Happening in it; which produce ſome- 
times ſultry Heat, and ſometimes piercing 
Cold, directly contrary to what ſhould be the 
Effect of the Sun's Rays ſeparately conſidered: 
_ © - So that Heat and Cold do not abſolutely depend 
on a Planet's Nearneſs to, or Diſtance from 
the Sun, but together with theſe, on ſome o- 
ther Cauſes. We are conſiderably. farther 
from the Sun in the Summer Months, than in 
the Winter, and for all that our Weather 
then is generally, much warmer. Now, 
though Saturn has but about the hundredth 
Part of the Sun's Heat which we feel, I am 
not ſure if the hundredth Part 'of our Heat 
will amount to any Degree of poſitive and 
real Cold, without the Co- efficiency of ſome 
other poſitive and rea] Cauſe. And it is not 
difficult, -I think, to conceive, that the Con- 
ſtitution of his Atmoſphere may be ſuch, 3 
to make that Planet a mild and temperate 
Clime. And if there be any Weight in this 
reaſoning, it will not be hard to apply it to 
the inferior Planets, Mercury and Venus; for 
| we 


-F 
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we ſometimes feel the Heat of our Summer as The tenth 
much qualified by ſome different Cauſe, as the — 
Rigour of our Winterrtr. 
M. There is indeed ſo much Reaſon in all 

this, that at leaſt I ſhall not be ſo raſh in; 

drawing Inferences from narrow Principles in. 

this Aﬀair, as otherwiſe I ſhould have been. 
One Thing notwithſtanding ſurprizes me; vix. 

why the Earth ſhould be farther from the Sun 

at one Time than another: But before I aſk you 
concerning this: Particular, I beg you would | 
tell me, why you ſuppoſe there is ſuch an At- 4 ; 
moſphere about each of the Planets, as about | 
our Tacth Ti [fiat en Lon Ang os. 

P. I muſt ſuppoſe there is an Atmoſphere 
about every one of the Planets, unleſs-I would 
imagine them to be Globes of Adamant, or 
ſomething ſtill more hard- Every Thing a- 1 
bout our Earth is in conſtant Change: I am 
not certain if we can except any Species of 
Bodies that can bemmed. Metals themſelves 
ſeem gradually to-decay, as well as come to a 
State of Maturity. Every Thing therefore 
contributes its Share to the Atmoſphere, which 

is an heterogeneous Mixture of all Sorts of 
Particles. Thus; unleſs. we would ſuppoſe that 

the Matter in the Planets is not acted upon in 

the ſame Manner as the Matter in our Earth; 

which would be a Suppoſition without Foun- 

dation, and contrary to Reaſon; we muſt con- 

ceive that they have Atmoſpheres about them, 

like to that which is -about- the: Earth. A 
Degree of Repulſe (leſs or more) is the Prin- 
eiple of Diſſolution of all natural Bodies, if 

we may ſpeak mechanically on this Head, and 

without conſidering the immaterial Cauſe of 
this Repulſe: And Particles are * 
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boa _ fit to join themſelves with | the Atmoſphere, 


, and to become a Part of it. It is this Prin- 
diple which occaſions what is called Eavin 
from particular Bodies: And the Effluvia of 

the Planets (if I might be allowed ſo to ſpeak) 
conſtitute their Atmoſphere.” | 20 

AH. J am afraid you are going too deep with 

me, though hitherto, I think, I underſtand 


1 what you ſay with Pleaſure : But what J 
} BJ meant by my Queſtion was, Whether the 
HT - Atmoſpheres of the Planets can be diſcerned 
11 by Obiervati m?: „ 
it 344 P. It is not neceſſary to the Conſtitution 
i 1 of an Atmoſphere that it ſhould have viſible 


Clouds, and thick palpable Fogs : Our At- 


. moſphere exiſts no leſs when the Air is ſerene an 
i 44 and clear, than when it is heavy and clouded; tion 


| 3-1 It is obſerved that the higheſt of the Cloud, I near 
144 when their Height is meaſured; are not found muſt 
; to reach above a Mile from the Surface of the the n 


Earth : But allowing them to be two or three 
Miles high; what is that to the Diſtance of 


the Planets? To ſuppoſe. that Obſervation P 
. = might determine here, is to ſuppoſe the Object I or !: 
— 144 within the due Diſtance; which is the Mi. ui 
_— take in ſeveral other Caſes. Our Atmoſphere, of 
1 how high ſoever; tranſmits the Light of the ariſe 
„ fixed Stars to us, as you obſerved before: And Wir 
if we may reaſon from Analogy, the Atmoſ- dart 
phere of other Planets ſhould do the ſame. You 
Befides, as-far as Obſervation can reach, both oppc 
our Moon and Mars are diſcovered to have ed, 
Atmoſpheres: In the Appulſes of Mars to the I m 
fixed Stars, they are obſerved to become ob- 4 
ſcure and dim; and in total Eclipſes of the yo 
=» the Moon's Atmoſphere becomes percep- $ i 

tible. i e | 


N. 
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MN. It ſeems indeed, wherever there is Heat The tenth. . 
and Moiſture there muſt be Vapours; and — 
conſequently an Atmoſphere. a 
P. Nay, wherever there is Cold there muſt 
be an Atmoſphere ; for Vapours are obſerved 
to riſe plentifully in the hardeſt Froſt. 


CXXXVI. M. Pray tell me now, if i it be 
true that we are nearer the Sun in the Winter 
than in the Summer; how comes it to paſs 
that we feel ſo much more. Cold when nearer 
him, than when farther diſtant from him) 
P. You ſhould have prc-50ſed this Difficulty, 
Matho, long ago; for when you ſuppoſed that 
our Diſtance from the Sun was always the 
fame, you ſhould either have aſked this Queſ- 
tion then, or inferred, becauſe we were equally 
near the Sun, Summer and Winter, that we 
muſt have had the fame Degree of Cold all 
the Year round. 

M. Pm afraid my Queſtion'is not ſo much 
to the Purpoſe as J 1magined. 

P. It is obvious that the Rays falling en more 
or leſs obliquely pn the Surface of the Earth 
mult occaſion a great Difference in the Degrees 
of Heat, Hence it muſt be leſs when the 4 
ariſes but a little above our Horizon in the 
Winter, than when he mounts higher, and 
darts his Rays more perpendicularly upon us: 
You. find when you hold any Thing directly 
oppoſite to the Fire, it is more ſtrongly heat- 
ed, than when you turn it {ide-wiſe at the 
ame Diſtance. , 

M. I perceive it muſt be ſo: But in What. 
Proportion will this oblique Incidence of the 
| Sun's Rays increaſe or diminiſh the Heat, the 
Diſtance being the ſame ? © 26G, 

TP mas. p. 


— 


Conference. 
— 


over it all. But theſe are only the Rays which 


plain A 8 in the Direction? A E. Draw BF Parallel to AE 


expound the Number of the Sun's Rays falling * the ob- 


MA THO: or, The 


P. * am not ſure if the Proportion which 
ſeems juſt to me will appear ſo to another. 

M. Tell it me however: A Gueſs ſome. 
times helps us to come nearer the Truth after. 
wards. . 

P. Till you can come at ſomething more 
authentick then, you may ſuppoſe that the 
Denſity of the Rays, and therefore the Degree 
of Heat, will be as that Line which is called 
the ver/ed-Sine of their Inclination, or * Ange 


of Incidence. 


M. Shew me this by a Figure. 
P. You may ſee it from any Circle, In 
this Figure,“ if the Sun be perpendicular over 


the Plane, the Rays will be the denſeſt poſſible 
at that Diſtance; and their Denſity may be 


expreſſed by the Radius. But if the Sun be in 
this Poſition (ſuppoſe 32 Degrees from the 
Vertex) drawing a Line from him to the Cen- 
ter, none of the Rays on the upper Side of the 
Line, you ſee, will fall upon the Radius, and 


thoſe only on the under Side are now ſpread 


fell upon this Part of it, when the Sun was 
vertical ; which Part is the verſed Sine of the 
Angle of Incidence of the Rays. | 

MH. So it appears indeed from the Inſpec+ 
tion of this Figure: And at this Rate what 
may 


2 Vide Plate 2. Fig. Let the Sun's Rays fall! upon the 


and B D perpendicular to it; then, in all Directions, B D vil 


lique plain A B, and conſequently will exprefs the Heat falling 
upon that plain. Therefore the Degree of Heat is proportion 
to B D, or to the Sine of the Angle which the incident Ray 
makes with the plain. There ſeems therefore to be ſome 
miſlake | in the Author's proportion, : | 


which 
er. 
ſome- 
| after. 


7 more 


at the 
Degree 

called 
Angle 


e. In 


Ir over 
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may be the Proportion of our Heat in Winter — 


to that in Summer ? 

P. If this Proportion be Juſt, abſtracting 
8900 the Difference of Diſtance, and all other 
Cauſes of Heat, except the Denſity of the 
Rays, our Heat in Winter will be about the 
fix and twentieth Part of what it is in Sum- 


mer. For ſuppoſing our Latitude 55 Degrees 


and a half, the Sun's greateſt Altitude in Sum- 


mer will be 58 Degrees, and in Winter only 


11; the verſed Sines of thefe are 4849619 and 
183720, which are nearly as 26 and 1. 
MH. All this J underſtand, and am ſatisfied 


| * the ſix and twentieth part of our Sum- 


mer's Heat is no Degree of Cold: For it is 
ſtill Heat perceptible to Senſe. And how 
great may our Heat in Summer be, with Re- 


ſpect to the Heat at the Equator, when the 
Sun is vertical to them? 


P. Our Heat muſt be about half of theirs ; 3 
for the verſed Sine of 58 Degrees is ſomewhat 
leſs than half the Radius. 

M. This Proportion will farther ew us 


the Denſity of the Sun's Rays at any Time of 
the Day, as well as any Time of the . ac- 


cording to his Altitude? 


P. If it be juſt in the one Caſe it muſt be 
fo 1 in the other. 


MH. I ſee no Objection againſt the Juſtneſs 
of it, at 8 ; and even though it ſhould 


not be preciſely juſt, thus much ſeems certain, 
that another Cauſe mixes itſelf with the Ef- 
fects of Heat and Cold, beſides the greater or 
leſs Denſity of the Sun's Rays, or even his to- 
tal Abſence. Now, as to the Earth's be- 


ing at a greater Diſtance from the Sun, in 
Summer than in Winter; ; if this be fo, I know 
nor 
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Tbe tenth 
Conference. 
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not what to ſay. I thought a Body could not 
have revolved about the Sun in any other than 
a circular Orbit, without being drawn down 
to him, or running out through the celeſtial 
Spaces; and this Notion you ſeemed to approye 
of : This ſtumbles me exceedingly. 2 
P. In all ſuch Subjects, Matho, People ge- 
nerally begin, you know, with the eaſieſt 
Caſes: To tell them of more intricate and 
difficult Things at firſt would only tend to diſ- 
courage them. And that is the ſimpleſt Caſe 
of one Body's revolving about another, by the 
Compoſition of an attractive and projectile 
Force, when it moves in. a circular Orbit. As 
this Caſe is plain, you eaſily conceived it: Yet 
it is no leſs true that a Body may deſcribe a- 
bout another an oblong or elliptical Orbit, This 
is more difficult to * conceived, but it no 
Way invalidates the Truth of what you al- 


ready know. The Orbits of the Planets are 


not exactly circular, yet they differ not much 
from real Circles, 8 a ſmall Degree 
of Excentricity. This Method was intended, 


not to ſtumble you, but for your more eaſy 


Conception. | ; 65 old 
AA. You ſatisfy me as to the Reaſonable- 
neſs, of the Method, which I ought to leave 


entirely to you; if it were poſſible to obſerve 


a Method in ſuch a looſe Diſcourſe, where ſo 
many Things offer accidentally. But can 1 
be made to underſtand how a Body may de- 
ſcribe an oblong or elliptical Orbit-about ano- 


ther, without falling quite down to it, or run- 


ning out through the ambient Space? 


H. Not Wa I am afraid. It will re- 


2 too many Words, and many childiſh 


uppolitions. Great Men underſtand this in 


their 


their o 


dating 


none 
poſitio 
pacity 
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any Ot 
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their own ſuperior Way, without accommo- The tenth 


dating themſelves to our Conceptions. 


M. An imperfe& Notion is better than ITY 


none at all. The more childiſh your Sup- 
poſitions are, the more they will ſuit my Ca- 
pacity : And as for Words, I told you, I often 
diſcourſe for whole Hours together, without 
any other Advantage than having got rid of ſo 
much Time. And at worſt, as we are by 
ourſelves, there can be no Harm in making a 
Trial, though it ſhould prove unſucceſsful. 

P, Well, on theſe Terms we may make 


a Trial: It will be but a little Labour loſt.— 


CXXXVII. But before we begin, it will 
be neceſſary to acquaint you with ſome gene- 
ral Things concerning the Z/lpfs. Here is 
the Figure * itſelf. It is deſcribed about two 
Points, as the Circle is about one. Theſe 
Points (marked with the Letters F and f) are 
called its Foci. As theſe Points may ſtill recede 
| farther from, or draw nearer to the middle 
Point, or Center C, the Ellipſia may be more 
or leſs oblong, that is, more or leſs eccentrical, 
'till it becomes a ſtraight Line on the one Ex- 
treme, or coincides with a Circle on the o- 
ther. 23 | 2 

M. This is plain enough; for I have ſeen 
Carpenters draw ſuch Figures on the Floor, 
about two Pins, with a double Cord and a 


Piece of Chalk, when they were going to make 


an oval Table: And we have ſometimes divert- 


ed ourſelves in drawing the like Figures, when 


the Workmen were gone. f 
P. Then your Diverſion will prove a Means. 
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The tenth to facilitate the Matter to you now. Theſe 
Conference. 


two Lines, which croſs each other in the 
center at right. Angles, are the grenter and beſ. 
fer Axis. If the Attraction be to the middle 
Point, or Center, when the Body, moving in 
the Perimeter of the Ellipſis, comes to the þ 
Extremity of the leſſer Axis here, it will beat _—_ 


x 15 
4 \ 375 


the neareſt Diſtance to the central Body; and a - 
at either Extreme of the greater Axis, the . 
fartheſt from it. But if the Attraction be to ON 
this under Focus F, when the revolving Body mY 
comes to the Extremity of the leſſer Axis, 0 "Th 
is ſaid to be-at the middle Diſtance from the wa 
attracting Body: For from the Focus. to the f 
Extremity of 1 leſſer Axis, is a Mean be- TY 
_ tween: the greateſt Diſtance, when the revol- 1 
ving Body is in the upper Vertex {or fartheſt * 
Extremity of the greater Axis) and the leaſt _ 


Diſtance, when it is in this nearer Vertex. | 
M. Let me conſider a little this laſt Parti- _ 
cular. The middle Diſtance then muſt th: 
be equal to half the greater Axis: For if I ; 
add the Eccentricity to half the greater Axis, _ 

that makes the greateſt Diſtance from this. 
dower Focus; and if I take away the ſame Ec- 
centricity from half this Axis, that makes the 
leaſt Diſtance. 

P. You are perfectly right. And thi 
is all that is neceſſary to 8 you with at 
preſent. 

M. Theſe Particulars J can eaſily remem- 

ber. But ſomething you inſinuated in your 
Deſcription: of the Ellipſis appears - NE 
and is more than I expected. 

P. What was it? 

M. That a Body may move in the © Peri 
meter of an Ellipls, by the Compoſition of an 

attractive 
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attractive and projectile Force, either when The tenth 
the attracting Body is in the Center of the Cu . 
Ellipſis, or in one of its Foci. 

B. The revolving Body muſt deſcribe an 
elliptical Orbit, as well in the one Caſe as in 
the other, according as the Law of Attraction 
is ſuppoſed different ; which perhaps you may 
underſtand hereafter, if I can hit upon an 
eaſy Way of communicating theſe Things to 
ou. | 
, M. I am to the laſt Degree impatient to 
hear this: For, if I might ſpeak my preſent 
Sentiments, the Thing ſeems to me utterly 
impoſſible. . Verne 
P. In the mean Time it would not be a- 
miſs to acquaint you with another Particular, 
though it be not abſolutely nęceſſary; and I 
am afraid it may be difficult too. 
M. Pray tell it me at a Venture: The more 
preparatory Things I have, the more eaſily I 
ſnall underſtand what follows. 
P. If a Body revolve about a Center, by 
the Compoſition of an attractive and projectile 
Force, and if a Line from the Center to the 
Body be ſuppoſed to move along with the 
Body, that Line will ſweep, or run over, 
equal Spaces in equal Times. 
M. You mean, if we ſuppoſe the Time 
divided into Minutes, or ſmall Portions, the 
Line in any Minute will ſweep over a trian- 
gular Space, which will be equal to the tri- 
angular Space it runs over in any other Mi- 
nute. | 23 
P. That is the Thing. = 
M. So far then I think I underſtand, that 
if a Body be ſuppoſed to move along a right 
Line with an equable Celerity, if we _ any 
: oint 


— — 2 . 
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Co 


. tween the ſame Parallels, and SB&=SBC: Therefore the 


MAT HO: or, The 
Point without that Line, and imagine Lines 
drawn from that Point to the Body, at the 
end of equal Times, the Triangles muſt all 
be equal, as having equal Baſes and the ſame 
Ks” 1" VVV 
P. Then you have got over the Difficulty 
of this noble Theorem; for it is founded up- 
on what you have ſaid. 
M. Could you ſhew me a Figure to help 
mea little? „ 3 
P. Here is a large, intelligible Figure; * 
and the Thing explained in Words. 
M. Let me read and conſider this. 
P. Don't be in a Hurry; but go through 
the Argument at Leiſure: You are under no 
Obligation to underſtand theſe Matters at firſt 
Glance. 
M. What J have hitherto ſeen is not difh- 
**_ eat. 


Vide Plate 2. Fig. 6. Let S be a Center of Force acting 
upon the Body A at equal Intervals of Time, A 2 the firſt Di- 
rection of the moving Body, and the Space it would defcribt- 
in the firſt Part of Time, Am the Effect of the ventral Im- 
pulſe for the ſame Time; then complete the Parallelogram m 
and at the End of that Time the Body will be found in the 
Point B. Produce A B till B AB and let Ba repreſent the 
ſecond Impulſe of the central Force, complete the Parallelo- 
gram a B; then at the End of the ſecond Part of Time the 
4 be found in C, the Extremity of the Diagonal 

7 c. ; * 
Draw the Lines Sa, SB, $4, S C:. Then the Triangles 
SAa, and SAB are equal, becauſe they ftand upon the ſame 
Baſe and between the ſame Parallels; and the Triangle S AB 
is equal to 8 Bb, becauſe they ſtand upon equal Baſes and de- 


Triangles SA Band SBC are equal, &c. The Body there- 
fore deſcribes about the Center 8, equal Areas in equal Times. 
Let the Number of the Triangles be increaſed, and the Breadth 
diminiſhed in infinitum, that is, let the central Force act con- 
tinually, then the Figure deſcribed will be a Curve; and in 
equal Times, the Areas deſeribed about the Center of Force 


ooo 


Cofmetheoria Puerilis. 


cult. I think Iconceive the whole. It The tenth 


depends on two eaſy P ropolitions in Euclid — — 


And as to the Body's moving in the Diagona 
of a un when urged by two diffe- 
rent Forces, I make a ſhift to underſtand that 
from what you ſhewed me concerning the 
Frog carried along the Diagonal of a Square, 
by the Compoſition of its own Motion with 
the Motion ef the Plane. On the fame Ac- 
count it muſt have been carried along the Di- 
agonal of a Parallelogram by a little Change of 
pounding Mot ions. 

P. I find you really underſtand it; how- 
erer conſider it over again: We get larger 
and firmer Notions of any thing by a ſecond 
Examination of Particulars —— __.. - 
AMA. Ifancy I underſtand, it tolerably well, 
and am glad I beſtowed the little Pains on 
Things in that Book aſſiſt me to make out 
theſe Matters. This encourages me to be 
more diligent. =! ſee there is no begging 
of any Thing here; one is forced to own 
that the revolving Body muſt neceſſarily de · 
ſeribe equal Areas in equal Times, by Rays 
rawn from the Center to it; and that it 
muſt move in a Curve, if we divide the Time 


the Direction and Velocity of the two com- 


_ - 
: 
0 4 


'in very ſmall Parts, and make the Triangles 


very narrow; ſince the attractive Force acts 
inceſſantly . This is delightful ! I ſee, if 
the revolving Body ſhould be brought nearer 
the Center, jt muſt neceſſarily be carried a- 
bout with more Celerity, that the Swiftneſs 
of the Motion may compenfate the Smallnefs 
of the Diſtance, in order to deſcribe as large 
an Area in an equal Time, as when it is 7 

5 : - t er 
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The'tenth ther off. And on the ſame Account itm 
be carried more flowly when more W 
fill to e the cquable Dean of 
Arens. oth 0 
P. Your Obſer. ations are very uſt” 100 
natural: We need ſay no more on this Head. 


Vw M. Let me look at the Book a little, be- 
fore I return it. This is Sir Iſaac New. be 
- ror's own Book! Then I am not a little Ne 
Pe with myſelf, that 1 have made ours il 4% 
tion of this Great Man's, from bis 
own Words. Here is his Picture; What a e 
thoughtful Face is this! and how mild * PA 
ſweet too = 
| £ vou 
cxXXVIII. P. Thee Things premile, 3 
5 5 wa in the next Place Aves that 2 by a 
5 88 y thrown up perpendicular | 
_— Height, acquires the ſame Force hy f — 1 = 
__7 7. cityin OE back again, with which * Was yy 


Projected 
This muſt” be the Caſe, 1 oppo, 
when I throw a Stone perpendicularl up 


it falls back in the ſame Track, 4 with the 9 
ſame . ET ITO 61 
Pi. The Reſiſtance of the Air 3 perten N 
occaſion a ſmall Variation; otherwiſe the "BY 
Maxim is in itſelf plain. For the Body te, { 
ceiving an equal Number of Impulſes from its e 
Gravity in aſcending or deſcending, and thoſe Bo 
_ equally ſtrong in equal Diftances from the _ 
Center, whether it aſcends or deſcends; the Fu 
laſt will reſtore to it all the Force and Veloer Ra 
ty, which the firſt took from it. e 8 
M. This is not difficult to be ere e ) _ 
for ſince falling (or moving to any ge i 
not the Action of more than r1/ing (ot th 


moving 


” 


f ame Space, whether toward, or from the 
Head. Center. | 1 | 
. [he P. And ſince the Space is the ſame, and 
I the Efficacy of the Cauſe the fame in the 
+ Vets ame Diſtances, the Time muſt be the ſame , 
Wo... | 1 
M. So I underſtood it. Therefore if a 
a Stone were dropt from a Height, and thrown 
d and up again with the ſame Force it had acquired 
from the Tmpulſes of Gravity in falling, it 
vwould mount to the ſame Altitude from which 
it had firſt begun to deſcend: The Force it 
thats bad acquired in falling wotfld be ſpent in riſing 
e de contrary Impulſes of Gravity, in he 


o T5; wie 1 x . S 
P. Tou are right: The- * 


f conſidered in a contrary View, or taken Mk - 


we ſuppoſe the Body thrown up from the ve 
tb the Center of Attraction, and falling back to it, 
1 or from ſome Height above the Center, and 
ehapy falling back to that Height only. 
e dle M. The Reaſons already mentioned muſt 
be equally applicable to either of theſe Sup- 
poſitions. | | | 
| P. It muſt alſo be equally true, tho” the 
Body ſhould' not be thrown perpendicularly 
upward, but with an Inclination to one Side 
for if it riſe and fall through equal Spaces, it 
muſt loſe and acquire equal. Forces, by the 
contrary and conſpiring Impulſes of Gravity 
in equal Times. 3 
M. This is ſtill equally reaſonable. If I 
throw a Stone on plain Ground, ſo that it 
| deſcend 
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moving from that Point; ) it muſt require an The tentk 
I cqual Force impreſſed, to make the ſame Conference. . 
n Cuantity of inert Matter move through the 


os WM ward. And if will be equalty true, ESRC 
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ho tenth deſcend as far as it aſcended, it muſt have the 
ene Force when it falls, as when it roſe 


© 
& I * 
* 


® tion, it muſt have moved in the ſame Path, 


it is thrown directly upward. 


MATHO:: or, The 


And if it were ſtruck back with the fame 
Force it had in falling, it would, I conceive, 
return to me in the e Tan. - ©: 

P. Without doubt; for if you had thrown 
the Stone from that Part at firſt, with the 
fame Forre, and the ſame Degree of Eleva. 


from the one Side, as well as from the other, the ur 
M. I have often obſerved in playing u Force 
SHittle-Coct, that it was becauſe we ſtruck it Diſtan 


always with equal Force, and in the contrary ' Effect 
DireNion, that it deſcribed ſtill the ſame Curu, 

or Arch as it were, backward and forward, 
between each other's, Battledoor. 

P. The Example you bring is proper e. 
nough to aſſiſt the Imagination: And if a 
Stone, or any Projectile whatever, were ſtil 
thrown back with the ſame Velocity, and in 
the ſame Elevation, it would deſcribe the ſame 
Path exactly, forward and backward for ever. 

MH. This Caſe where the Body is projectel 
with a Degree of Elevation, may be brought 
J think, to coincide with the former, where | 
For if we fup- 
poſe a Plane to move equably along with an 
horizontal Motion, and a Body to be project- 


ed direQly up from it; this Body to one not fl - 
carried along with the moving Plane, will ap- Wl * 

pear to be projected with a Degree of Eleva- mY 
tion, Now if it be true with reſpect to the "y : 
moving Plane, to which. the Projection is per- ; 1 
pendicular, that the Body hath an equal Force 
and Velocity at equal Heights, both in its riſ- * 
ing and falling; this will de equally _ Far 

| bf 


* 


LY 
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reſpe 
the Body really deſcribe a Curve, or Arch. 
Here the Body is impelled by two Forces ; 
one communicated to it by the Plane, with 


which it is equably carried along, and ano- 
ther by the Cauſe which gives it the perpen- 
dicular Projection upon that Plane. Theſe 
two Forces do not diſturb or confound each o- 
ther; becauſe a Spectator carried along, ſees 
the undiſturbed Effect of the perpendicular 
Force; and an immoveable Spectator at a vaſt 
Diſtance above, would perceive the undiſturbed 
Effect of the horizontal Force. So when we 
throw a Body with a Degree of Elevation, 
the Force impreſſed upon it is equal to the 
Compoſition of two Forces, the one impelling 
it perpendicularly upward, and the other ho- 
rizontally forward: And theſe two Forces no 
more diſturb each other's Effects, than if the 
Body had a Plane moving equally along un- 
der It. | 

P. You aſſiſt yourſelf extremely well, 
Matho, in conceiving the ſeparate Effects of 
Forces thus compounded, which are wont to 
perplex us in the Beginning. 

M. I thought your Suppoſition of the moving 
Plane and the Frog ſomewhat ludicrous at firſt ; 
but I have found it very uſeful ſince. 

P, But tell me, when you throw a Stone 
with a ſmall ree of Inclination to one 
dide, what is the Reaſon that it does not go 
on in one uniform Direction, as when you 
throw it perpendicularly upward ? | 

M. When I throw it perpendicularly up- 
ward, the projectile and attractive Forces act 

in the ſame ſtraight Line; ſo that there is no 
Force acting on any Side, to draw it 3 

is 


N to a Spectator off at a Side, who ſes Iu jooth 
— — 


* 


N bo | 190 AMA AT HO: or, The 
\ The punch this uniform ſtraight Direction: But when "Wy 
1 des it the leaſt Degree of Inclination to en pt 
1 Side, theſe two Forces conſtantly act in diffe. Fr 
. rent Directions, and the Body muſt conſtant. Wh 
1 ly change the Direction of its Motion, « | 
4 move in a Curvʒe. n. 
10 P. You will not retract this Conceſſion IJ 
* _ afterward? | deſc 
1 A. It is a Conceſſion you can always ford xy 
1. n of t 
14 . CXXXIX. P. Keeping theſe Things in 1 
14 your Mind, conſider next how many diffe- 7 
14 rent Curves, or Arches (as you call them); fta 
1 Stone, or any Projectile, may deſcribe, by Qu 
ö |, the attractive and projectile Forces acting ty 6 
1:4 ether. 0 + {nd i 
19:70 . It may deſcribe very many certainh, ll 
1] If I throw a Stone perpendicularly up, it f, so 
1 back in the ſame Line or Track. If I git of 
1 a ſmall Inclination to one Side, it deſcribes a he 
1 high and narrow Arch: If I give it a little ma the 
* Inclination, it will deſcribe @ lower, but widr I mu 

Arch; and ſo on. For I ſee there is no End | 

of this Variety, ſo long as I can give it a di. ter 


* | | ferent Inclination, and impreſs Force enoup 
| upon it, to make the Caſt different. 
P. Where the Strength of your Arm fail, 


you may take into your Suppoſition a Bomb ve 
"Jad or Cannon-Ball, diſcharged from a Piece oil 

i 38 Ordnance ; or ſomething as much above te f 
by "BI f - . 
i 8 Force of a Cannon-Ball, as that is above Ws 
| 48 Force of a Stone thrown by your Arm; « pe 
ll yet a Cauſe ſtill more powerful than that, &. 4 
1 M. I ſee where this muſt end. The Dit 


ference is only in more or leſs, and W 


Coſinotheoria Puerilis. | 19: 
ben I che fame,” till we come to the ee of a a The — 1 
n to one planet by the Almighty Arm. D | 
in diffe. P. Not ſo faſt: We are not there yet. — 8 
conſtant What if you throw a Stone neither upwaTr d 2 
tion, a nor downward, but ſtraight forward, or in an ll! 
horizontal Direction? 1 
onceſſion M. Only One Side of the . will be 7.20 
| deſcribed ; . the middle Point, or Vertex, "Mt 
ays force to wit, which divides between the two Sides TEM 
of the Curve. 7:7. 
ape P. What becomes of the other Side of the "22 
bing u Arch? 9 
ny diff M. That I cannot indeed tell: But 1 
them); ſtay : There muſt be ſomething under this 175 
Tibe, by Queſtion. If one ſtanding on a lower i 
Ting w. Ground where the Stone fell, ſhould fo throw TM 
2. it back, that it returned to the Point from 1 
certain), WY which 1 firſt projected it, with the ſame Force, 1 
> it fu pp that it fell on a lower Place on the other Side e 
I gireit of me; it would then deſcribe both Sides of _ 
cribs a the Arch. Whence I ſee, it deſcribed but Lt 
tele mor WY the Part of a Curve, the whole of which it 1 
but win BY muſt have deſcribed in proper Circumſtances. SB: 
s no End P. I dare fay, Matho, you have = fps bet- hk 
> It aui ter Senſe than you are aware of, I 
> enouph A. It may be ſo; but ſhew me how ? 1 
̃ A Without ſtaying to do that at preſent; * 
rm fall are not both Sides of this Curve, from the * 
a Bomb 1 Point, equal and fimilarly bent ? 
Piece of M. Certainly, when in both Suppoſitions 
bove the the Stone moves from that Point with equal 
bove tir Force, though to oppoſite Sides: It cannot 
arm; 0 perform the one half of its Courſe in one Path, 
that, &. and the other in anather. 
"he Dit P, Imagine now you projected the Stone 
* with an Inclination below the horizontal 


Direction and tell me what muſt follow ons 
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The tenth M It would | deſcribe only 4 Piece of thy 


in; ar 
CO of the Arch; the whole of which | 3 


nge e 
Ua een would ſtill deſcribe backward, if ' returneq " E m 
with a proper Direction and Velocity. acquiring 
P. It is ſo; the Curve would Rill bei the Cent 
pleted, i. e. it would ſtill return upon itſelf, Height h 
and be an entire Ellipſis, if it were not for lin equal 
ſome Obſtacle the Projectile meets with. ind the ! 
MH. That I do not ſee, for any Project qual Diſt 
of this Sort muſt ſtill meet with the , _ would be 
which ſtops its Motion. P. Al 
P. You will ſee it gradually, by goin on; now that 
and in the Interim you muſt keep in Mind the Cent 
likewife theſe ſeveral Particulars. + fit, an 
M. I ſhall not readily forget them, fe! mer, ſo 


he Surfa 
ove ? 

N. V 
ide, th 
ul the W 


ſee the Reaſons all along. 


CxIL. P. Suppoſe now, as you did in: 
forups Caſe; that the Earth were perforatel 
from us to the Antipodes, and that a Stone 


were thrown perpendicularly upward from the P. Te 
1 Center, with ſuch Fofce, as to reach 20 M. It 
Yards above the Surface on this Side; Ide. Wh mall 
fire to know how it would move after that! ]Werpendi 
j M. It muſt fall back to the Center in the ttraQiy: 
| ſame Path, or ſtraight Line, as much à 2 ]Whnd croſſ 
Stone run perpendicularly upward 1 a Ir the 20 
| Hand, falls back on its own Track. gain to a 


enter, : 
projected 
qual, at 
high and 
me Ca; 


M. It could not; for having (agreeable to 
5 the Maxim we ſpoke of) regained the Veloct 
ö ty in deſcending, which it loſt in aſtending; 
| that is, the Velocity it was firſt projected with; 


P. Would it ſtop at the Center? 


it would rife 20 Yards above the oppoſite Sur- ¶ ſaid) as 
= face, as neceſſarily as it did on this Side, And Degree © 
| becauſe it could no more hang in the Air ther: Wiz. of 
i than here, it would fall back to the Center a- Would c 
| | | gain WY Vor. 
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gain; and riſe to us again; and (which is The tenth s 
1 h !) it would, I ſee, thus conti- Conſerence. go 
t WW {trange enoug 5 ty | hy 
nel nue to move forward and backward for ever; 88 4 
acquiring ſtill the ſame Force and Velocity at a" 
m- the Center, by which it would riſe to the ſame 44388 
ſelz WM Height here and there alternately. And {till 1 
for Ain equal Times; for the Space being the ſame, Mi 
and the Efficacy of the Cauſe the ſame in e- 38 
Qik qual Diſtances from the Center, the Effect AS 
rth, would be the fame in every Reſpect, . 
a P. All this is right enough. But imagine L 
on; now that the Stone is thrown up, not from 1 
lin the Center, but from a Point off to one Side 100 
Per it, and in a Direction parallel to the for- Wy 
ce | ner, ſo that it ſhould ſtill riſe 20 Yards above E 
oe Surface; and in that Caſe how would it - 
1 ove ? 15 | ni nne Ball 
in: NV. You ſuppoſe now the Perforation fo 1 
atel Nwide, that the Stone ſhould have free Paſlage 280 
tone ll the Way? r ; ? | | "mn 
n the P. 1 | IHE 7 Ft 
20 M. It would then rife to the Surface, with . 
[ de- ſmall Degree of Inclination towards the . 
hat! Nerpendicular (becauſe now the projectile and » "Wy 
1 the WbttraQtive Forces do not act in the ſame Line) +0 
as 1 Wand croſſing the Perpendicularat its Extremity, = 
mr the 20 Yards Height, it would fall back a- = 
in toa Point as far on the other Side the . 
enter, as that Point was whence it was firſt 1 
ble to projected (for both Sides of its Path muſt be 13 
eloc- qual, and ſimilarly bent) deſcribing a very | Fry 
ling; igh and narrow Arch indeed! This is the 1 
vith; me Caſe, differing only in more and leſs. (as kJ 
 Sur- WW laid) as when I throw a Stone with a ſmall 7 


00 gree of Inclination, to the ſame Height, 
iz, of 20 Yards. And the two Curves 
nould coincide about the Vertex, or in the 
Vo I. II. N £7 
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The tenth Part above the Surface, if the Stone projeds 


Conference. 


— — 


from below came up to the Point when 


Inclination. ö 


P. You ſee then in this Caſe that you 
Stone deſcribes but a Part of a Curve, th 
whole of which it would deſcribe in prope 


Circumſtances. 


M. T begin in Truth to ſee a little into th 


whole Affair. 


P. But ſhould the Stone, when it falls back 


to the Point you mentioned on the oppoſite 
fide of the Center, reſt there? ** 
M. It could not; for (by Virtue of th 
Maxim ſtill) regaining the ſame Force ther, 
as when firſt projected, and having a fimilr 
Direction, it ſhould mount up to the oppoſit 
Surface, and deſcribe the other End of tk 
arched Figure, or Oval, there; as neceſſarh 
as it did the firſt End of it here. In a Word 
for whatever Reaſon it deſcribed the firſt Hil 
of the Ellipſis to our Side, for the ſame Re. 
ſon it would deſeribe the other Half of it 6 
the oppoſite Side, or complete the whole N 
volution. Nor could it ſtop then, but ha- 
ing the firſt Force ſtill in that Point when 
it was firſt projected, and the firſt Directiu 
alſo, it muſt neceſſarily go through a ſeen 
Revolution, and a third, and ſo on, withait 
ceaſing. . 
H. You have gone round with the -whok 
Revolution, Maths, ſo accurately, that 50 
have left nothing to my Correction. I 
particularly pleaſed to find you obſerve | 
opportunely, that when the two Forces, ti 
_ projectile and attrafive, act ever ſo little l 
TE BET. different 


mine began to move, with the ſame Degreeq 


differen 
move it 


M. 
Body in 


change 


that Cu 
Dr I 


where y 


ſtraight 


to a Cir 


Velocity 
it muſt c 
as if it 
For I fa 
proſectec 
Effect of 
Effect < 
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in the 
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greateſt 
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ſcribe th 


Coſmotheoria Puerilis. 


jede 
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M. As they conſtantly urge the proj 
Body in new Directions, it muſt inceſſantly 
change Direction, or move in a Curve: tho? 
that Curve draws near to a ſtraight Line; 
for I remembered that this was the Caſe 
where you ſaid, the Ellipſis approaches to a 
ſtraight Line on the one Extreme, as it may 
to a Circle on the other. | | 

P. What are your Thoughts as to the 
Time of this Revolution ? | 

M. Since the Body was projected with the 
Velocity to reach 20 Yards above the Surface, 
it muſt come to that Height in the ſame Time 
as if it had been projected from the Center. 
For I ſaw, from the Inſtance of the Body 
projected from the moving Plane, that the 
Effect of the one Force does not diſturb the 
Effect of the other: The perpendicular 
Force raiſes the Body to the ſame Height, 
in the ſame Time, as if the Plane 
did not move; and the horizontal Force 
carries the Body the ſame Length and in the 
ſame Time, as if the Plane only moved; or 
as if there were no perpendicular Force. 

P. I am glad you have got over this Diffi- 
culty, which was wont to give Beginners the 
greateſt Trouble. But to return, If in any 
Point of this Ellipſis, the Stone were projected 
with the ſame Direction and Velocity, which 
it had in that Point, when it performed its 


you 
, the 
ropet 


to thlf 


3 back 
Polite 


ff the 
there 
imilar 
polite 
of the 
ſſarih 
N ord, 
Hal 
Res- 
it 1 
le Re 
t ha- 
hence 


TH firſt Revolution, will it not in this Caſe de- 
ve b ſeribe the ſame individual-Ellipſis (till ? 
s, th M. Certainly : It is this that makes the 


Neceſſity of its revolving conſtantly in the 
lame Ellipſis, and that without End; becauſe 
5 Wh $ | to 


different Directions, the Body could not 2 tenth 
move in a ſtraight Line. 
ected e 


196 AT AT HO: or, The 
The tenth to wit, it has the ſame Velocity and Direction 


Conference. - 3 : _ 
in every individual Point, as it had there xt 
4 firſt. Or: the Velocity and Direction in any 
it one Point is neceſſarily connected with the 
| Velocity and Direction in every other Point 
throughout the whole Ellipſis. Hence the 
Projection may be made from any Point, i 
with the Direction and Force proper to thaf 
Point. | | 
P. Let not this Reaſoning ſlip out of you 
Mind again. - 
M. I ſhall endeavour to remember it,— 
P. But if the Stone were projected at a ſil 
greater Diſtance off to a Side from the Center, 
ſtill in a parallel Direction to the perpendicu- 
lar Projection, and with a Force to riſe to the 
ſame Height ; What muſt enſue ? 
M. It muſt deſcribe a wider Ellipſis, but 
touching the former in the two Vertices; ul 
the Time of the Revolution will be equal t 
that of the former. And the ſame Reaſfor- 
ing till holds, 3 the Diſtance of th 


Directic 
Eltipſts, 
about t 
perviou: 
preſs m 
that ſo 
as thro\ 
ſhew u 
ſounds 7 
on Ref. 
It is thi 
deſcribe 
here, ai 
the Ear 
which 
| Obſery: 
in itſelf 
The Bo 
by the! 
till that 
cumſtar 


Projection from the Center be ſuppoſed {il CXI 

greater and greater, the other Conditions and loc 

| maining the ſame. Theſe Ellipſes will JM obſerve 
i touch in the Vertices, their Times will l projecte 
| equal, and the firſt perpendicular Projectio Center, 
1 will be a common Diameter to them all. Fa and fot 
i there is no End, I ſee, of the Variety of the Diame! 
| Ellipſes, growing ſtill wider and wider, 25 Mir 
| B. You fee in this firſt Caſe then, hof thof 
N poſſible it is that a Body may deſcribe an oh will (as 
{ long or oval Figure, about a Center, by tit E ſan 
0 Compoſition of two Forces, an attractive au t uh 
{ a projectile ? | | at the £ 
M. I ſee, Philon, from this endleſs Variet Ng | 

of them, that I cannot throw a Stone in 1 Er 


Direction | 
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on Direction, but it. muſt deſcribe a Part of an erben 
n any Elhpſis, the whole of which it would deſcribe 
\ the about the Center of the Earth (if that were 

Point MW pervious ;) and I can hardly find Words to ex- 

the preſs my Satisfaction and Surpriſe, to find 

it, if that ſo common and childiſh an Experiment, 


as throwing a Stone out of one's Hand, ſhould 
ſhew us the Truth of a Propoſition, which 
ſounds at firſt like an Impoſſibility. But up- 
on Reflection, I ſee it muſt neceſſarily be ſo: 
It is this that makes a Stone, or any Projectile 
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Lo 

4 Ri WY deſcribe ſo regularly a Part of this Figure, i 
enter here, at the Antipodes, or in any Part round i608 
\dicy. the Earth. In rt, the Action of Falling, vill 
0 which you ſo warmly recommended to my M 

| Obſervation at our firſt Interview, contains " 
; but in itſelf the whole Myſtery of this Affair. + 
; u The Body is always either falling, or riſing 


by the Impetus it hath acquired in deſcending, 
eaſon till that be ſpent ; and then it is in the Cir- 
of the cumſtance of deſcending anew. 
4 fl CXLI. P. Let us ſtop here a little then, 
ns and look back: For it will not be amiſs to . 
in u obſerve, that when the Stone is ſuppoſed to be . | "881 
vill be projected perpendicularly upward from the * 334 
jedi Center, it muſt perform its Courſe back ward 
l. Fall and forward, or run twice over the whole 
the Diameter of the Earth, in an Hour and about 
| 25 Minutes. And a Revolution in any one 
\ bo of thoſe Ellipſes, whether narrow or wide, 
, will (as you rightly obſerved). take up preciſely 
the ſame Time; till they become fo wide, 
that the laſt of them coincides with a Circle 
at the Surface of the Earth. 

M. You ſhewed me indeed a little before, 
that a Body muſt revolve at the Surface of the 
Earth in that Time; or performs 17 Revo- 

3 lutions 
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” | on MAT HO: or, The 
1 tenth lutions in 24 Hours, that it may have a cen- 
E trifugal Force equal to its Gravity. And noy 
0 | I ſee the Connexion, with Reſpect to the E. 
ti quality of Time, all along through. the in- 
8 termediate Ellipſes, *till we come to the per- 
pendicular Projection through the Center. 
* P. Vou have thus a right Notion of this 
VI Matter: But you will be ftill more ſurpriſed 
[ i when I tell you, that, if a Body were pro- 
. | jected fron the Center but half way up to the 
Surface, or a 4th Part only, or an 8th Part, 
= / or even but a Mile; it would ſtill take up the 
s / ſame Time (an Hour and 25 Minutes) to per- 
| form its Courſe forward and backward ; or 
to perform a Revolution in an Ellipſis, or 

Circle, deſcribed on any of theſe different 

Heights as a Diameter. 

M. Would a Body take as much Time to 

Tiſe and fall through a Projection of a Mikes 

Height, as through one of 4000? Or to te- 

volve in a Circle of 2 Miles Diameter, as in 

ene of 8000 Miles Diameter? 
P. Exactly the ſame Time, in this Caſe? 
1. Shew me, I pray you, how this could 
be ? 

P. I ſhall endeavour to make you conceive 
it in ſome Meaſure, as it has Relation to what 
we are going to ſay.— Firſt you muſt know, 
if a Body were placed within a hollow Sphere 
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| of attracting Matter, it would remain where: were pl. 
1 ever it were placed, without moving to any hickne 
1 Side. For though- it were placed nearer Hr, it v 
| | one Side of this hollow Sphere than to the 0 elow tt 
| ther, the Matter attracting it on the oppoſit i P. A 
[1 Side would be as the Square of its greater Dil- Purface, 
tance: So that the Attraction increaſing 2 aining 


much on account of the Matter, as it de- 
4 creaſed 
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laced within the Sphere; or if it were ſet a 
oving, it would move on equably, without 
Acceleration. | 
M. This I think I have ſome Notion of; 
or if the Body were placed exactly in the 


| thi enter, it could then move to no Side, being | 

rifed Wally attracted to all Sides. And if it were 
quaily - 

* emoved from the Center, nearer to one Side, 

O the 


Part, be greater than the Quantity of Matter it ap- 
p the Nproached to, and would therefore keep it in 
) per: uſpence. | | 
P. It is greater in the Proportion I men- 
'S, O' tioned, which admits of an eaſy Proof, if it 
erent were worth the while to leave what we are 


pon at preſent for the ſake of that. _ 
M. You will ſhew me afterward where J 


Mike“ ay meet with this Proof; and in the mean 
to re Time pleaſe to go on. 
as in 


he Matter in the Globe: But if it were 
placed below the Surface (ſuppoſe 1000 Miles) 
it could not be attracted by the Matter above 
hat Height (for 1000 Miles Thickneſs round 
about) more than if ſo much of the Globe 
ere taken quite away. | 

M. I underſtand : The Body is, as if it 
were placed within a Cruſt of 1000 Miles 


) any hickneſs; which could attract it no way: 
er r, it would only be affected by the Matter 
he 0- pelow that Depth. 

poſite P. And if it were 2000 Miles below the 
 Dii-WWurface, it could only be attracted by the re- 
wr aning Matter of the Globe, and by none 


K 4 of 


..-1ſed on account of the Diſtance, the Body S ” 


ould be in Equilibrio, where-ever it were 1 


he Quantity of Matter it receded from, muſt. 


P. If a Body then were placed on the Sur- 
ace of the Earth, it would be attracted by all 


* A r — * » fot 


Conference, 


| 4oooth Part, the Force will be exactly in 


MATHO: or, The 


The teath of the Matter within 2000 Miles of the Sur Numbe 


face any where round. viſion v 


. This is but the ſame Caſe : I ſee, ven! Diviſio 
the Body placed within a Mile of the Center, Whole. 
it would only be attracted, as if the Globe traction 
were but a Mile in Radius, all the Matter . the Mo 
bove that urging it no way, But what fol. the Att 
lows from all this ? e 32H fore a 


over in 
Diviſio 
other. 
the Ve 
receive 
ſtronge 
will ca 
be run 
where 
the Ve 
every \ 
creaſe. 
ment 1 


PF. Wherefore in the perpendicular Deſcent 
of the Stone, the attractive Force you fee ; 
always as the Diſtance between it and the 
Center, or as the Space to be gone over. When 
the Space is twice as great, the accelerating 
Force is twice as great; when the Space! 
but a fourth Part, the Force is only a fourth 
Part. If the Space be but a Mile, or one 


that Proportion. ua 

M. I am impatient for your Concluſion 
from this. 5a 1 

P. Whence, be the Space little or much, Bod 
it muſt always be run over in the ſame Time; Fr & 
ſor twice the Space will be run over with twice MW ae! 
the Celerity, in the ſame Timeas half the Space the U 
with half the Celerity ; or, as a 4.000th Partdf . 
the Space with a 4000th Part of the Celerity, 1 

M. Let me conſider this in my own Way, eg 

Jow, 

CXLII. When the attracting Globes ate — 1 
of equal Denſity, the Gravity on their Su- , 
faces is as their Semi-diameters, or Diſtance take 2 
from their Centers: Wherefore the Gravity ber. at 


to the Center, at any Depth in the Earth, Miles 


muſt be as the Part of the Semi-diameter 5 1 
be run over. Thus far is plain. — I divide ” 


the whole Semidiameter into a certain Num- TAN 
ber of Parts, and the half of it into the 5 
45 — 
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Number of Parts: Any Part in the firſt Di- The teath 


ir viſion will be double any Part in the ſecond bo ge 
wer Diviſion; becauſe. the Whole is double the © * 
nter Whole. This likewiſe is plain. | -The At- 

Jlobe traction at the Surface, in the Beginning of 


the Motion of two falling Bodies, is double 
the Attraction at half that Diſtance : Where- 
fore a Part of the firſt Diviſion will be run 
ſcene WY over in the ſame Time as a Part of the fecond 
for z Diviſion, though the one Part be double the 
1 ch other. The upper Body has now double 
Vhen the Velocity of the under Body; it likewiſe 


er a. 
t fol- 


ating receives a new Impulſe of Gravity doubly = 
ac i ſtronger than what the other receives: This 1 
our will cauſe the next Part in either Diviſion to 3 "nt 
— de run over in the ſame Time. It is ſo every EL 
Uy in where: The upper Body has always double Y, 


the Velocity of the under Body, and receives 
luſon every where a doubly ſtronger Impulſe to in- 

creaſe it in that Proportion. —— The Argu- 
much ment is the ſame, if I had fuppoſed the lower 
Time; Body to have but a third Part of the Semi- 
twice diameter to run over; the upper Body muſt 
Space n 407 Part of its Deſcent have had triple 
Part of the Velocity of the lower, and every where 
lerit have received a triply ſtronger Impulſe, to 
Wm, maintain the Velocity in that Proportion. — 
653 Now, Philon, 1 am ſatisfied in this Particular 
es ar with great Pleaſure. A Stone, when pro- 


ir Sur- Jected but a Mile up from the Center, muſt 
ſancs take as much Time in returning to the Cen- 
Jraviy I ter again, as when projected four thouſand 
Earth Miles up, or to the very Surface. 

eter 1 P. This you have examined very minute- 
divide ly, You may likewiſe remember, when we 
Num- 


were ſpeaking / of the various Laws of At- 
3 — 4 traction, 


e ſame 
Num- 
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traction, which the Creator might have in- go 
ſtituted in our Syſtem, we mentioned that, * t J 
where the centripetal Force, or Gravity, was we 

| ſuppoſed to increaſe as the Diſtance from the 14 
Center of Attraction, and the centrifugal l V. 
Force, in order to balance it, was alſo to be foe if 
increaſed as the Diſtance. j P 

M. I remember the Caſe diſtinctly. | * 

H. But in the preſent Caſe you ſee the At- 8 © 
traction is increaſed as the Diſtance of the 2 | 
Stone from the Center of the Earth : There- * 
fore if it were to revolve about the Center of ran 
the Earth in Circles at different Diſtances; V. 
ex. gr. ſo that the Radius of an exterior Circle be 4 ti 
3 be twice the Radius of an interior; a 
that it might have double the centrifugal Force Vos 
in the exterior Circle, to balance the double P 
centripetal Force, it muſt move. with double 4 4 
the Celerity as in the interior Circle; and would 
therefore perform a Revolution preciſely in the M1 
ſame Time. 1 | Orbit 

M. Theſe were the very Conditions, and an E. 
this the Concluſion the Matter was brought whic! 
to: So that if this Law had obtained in the Juſt as 
ſolar Syſtem, all the Planets (the uttermoſt Se- WM Farth 
turn and the innermoſt Mercury) muſt have Suppo 
RO about the Sun in the ſame Time ex- Sun is 
actly.. - | . 

P. Hence therefore in the preſent Caſe, a — 
Body would revolve about the Center of the woulc 
Earth, in a Circle whoſe Radius were a Mile, Stone 
er an hundred Miles, or a thouſand Miles, &c- Earth 
all in the ſame Time, vix. an Hour and 25 WM its Ce 

Minutes. | 85 e 2 8 4 * reus 4 

M. This is extremely obliging, to ſhew me MW thus i 

theſe agreeable Speculations as we goalong.— the / 
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P. To bring what we have ſaid more 
within the Reach of being applied to our pre- 
ſent Purpoſe, if we ſuppoſe that this were 
really the Law which obtained in the ſolar 
Syſtem I | 

M. Pray interrogate me on this Head, to 
ſee if I can give you proper Anſwers. 

P. With all my Heart. 
really the Law which obtained in the folar 
Syſtem, and if two Planets revolved, about the 
Sun, the one at 4 times the Diſtance of the 
other, in what Proportion ſhould their Cele- 
rities be ? 3 

M. The Celerity of the exterior ought to 
be 4 times greater than the Celerity of the in- 
terior, to give it 4 times a greater centrifugal 
Force. | | 
P. But if it were projected with more than 
4 times the Celerity of the interior, what 
would enſue ? 21 


If this then were 


Conference. 


— 


M. It could not then move in a circular 


Orbit, but would mount higher and deſcribe 


an Ellipſis about the Sun, equal Portions of 


which would lie to oppoſite Sides of the Sun; 


juſt as the Stone did about the Center of the 


Earth; for the Law of At traction is now by 
Suppoſition, the ſame in both Caſes. As the 
Sun is placed in the Center of this Ellipſis, the 
revolving Body would be neareſt him when in 
the Extremity of the leſſer Axis. There it 
would move with the greateſt Celerity, as the 
Stone did in moving by the Center of the 
Earth. In the Extremity of the greater Axis 


its Celerity would be leaſt of all, that the 4. 


reas deſcribed in equal Times might be equal : For 
thus it was with the Stone when it came up to 
the Vertex of its Curve. 


pP. What 


Times in all theſe infinite Ellipſes ? 


MATHO: or, The 
P. What if the Planet were projected from 


H. 

— the ſame Point with a ſtill greater Celerity? IM nute. 
AM. It would mount higher above the Sun, jected p 

or deſcribe a more oblong Ellipſis, which, « WM ferent F 
well as the former, would touch the circula Wl Reſpect 
Orbit in the Point of Projection, and in the rating! 
Point oppoſite to that. And the ſame Rea- WM run ove 
ſoning holds, if we ſhould ſuppoſe it projected Times, 
ſtill with a greater Degree of Celerity, from Ml lion of 
the ſame Point always: Nor is there any End Ml this is 
of the Variety here. 5 equal o 
P. But is there no Hazard, if the Velocity I veral L 
with which the Body is projected be very ſo juſt 
great, of its flying out through the celeſtial poſſible 
Spaces, without returning again ? Suppol! 
M. None at all: Jet the Planet riſe ever ſ Times 
high, it muſt deſcend towards the Sun again, EIlipſis 
and deſcribe the other half of the Ellipts to on the 
the oppoſite Side; ſince by Suppoſition the ſtraigh 


centripetal Force becomes the ftronger, the Wt meter, 
greater the Diſtance is. media! 
P. What would happen if the Projection ' 
were made from another Point exterior to the WM Planet 
former, and with a greater Celerity than what Wl tical C 
would be ſufficient.to make the Planet revolve A. 
in a Circle at that Diſtance ? 2 other 
AH. It would deſcribe Ellipſes, till riſing Dedu- 
higher, the greater the projectile Celerity were Parad: 
ſuppoſed to be: All which Ellipſes would have 
the Sun for their common Center. And this CX 
Argument is equally applicable to any Point we JW more 


can name: Nor is there any End to the Va- one I 


riety of Nature, and Bounds of Poflibility ; W next 
that is to the Extent of Omnipotence, which the 8 
foon ſwallows up the Imagination. | of th 


P. But what do you ſay as to the periodical WW really 
H. Thy BB 


the 


M. They would all be the fame to a Mi- The tenth 
For if we ſuppoſe a Body to be pro- 
jected perpendicularly up from the Sun to dif- 
ferent Heights; ſince (as was ſaid before, with 
Reſpect to the Center of the Earth) the accele- 
rating Forces are always as the Diſtances to be 
run over; it muſt always fall back in equal 
Times, though one Diſtance ſhould be a mil- 
lion of Times greater than another. And 
this is likewiſe true if theſe Diſtances be taken 
equal on the other Side of the Sun, or the ſe- 
veral Lengths be made double. 
ſo juſt now ſeen that Planets revolving at all 
poſſible Diſtances from the Sun muſt, on this 
Suppoſition, perform their Periods in equal 
But a ſtraight Line is the extreme 
Ellipſis on the decreaſing Side, as a Circle is 
on the increaſing: And when the Time in a 
ſtraight Line, and a Circle on that as a Dia- 
meter, is the ſame, it muſt be the ſame inter- 
mediate Ellipſis, whether wide or narrow. 


nute. 


Times. 
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We have al- 


P. Vou ſee then it muſt be as natural for a 


Planet on this Suppoſition, to deſcribe an ellip- 
tical Orbit about the Sun, as a circular one? 


M. I ſee plainly the one is as natural as the 


Deduction 
Paradox. 


other; which notwithſtanding, without this 


CXLIII. P. After this, we have little 


more to do than to make the Tranſitions from 
one Law of Attraction to another: For if we 
next ſuppoſe that the Attraction is inverſely as 
Squares of the Diſtances from the Center 
of the Sun (which is the Law you know that 
really obtains) you will ſee the Deviations from 
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The tenth the former Caſe to this, not at all unn 
Conference. but ſuch as in Reaſon they ought to 1 
„ So far you ſhewed me before, that both 
the periodical Times and Celerities of Bodie 
revolving according to this Law are different 
from what they were in the laſt Suppoſition 
the Squares of the periodical Times being as the 
Cubes of the Diſtances, and the Celerities in- 
verſely as the Square Roots of the Diſtances 
It was thus that the interior of our two Moons 
had twice the Celerity of the exterior, which 
was at 4 Times the Diſtance, and but the $th 
Part of her periodical Time. | 
P. Theſe Proportions aroſe from bringing 
the centrifugal Force into an Equilibrium with 
the centripetal, in the preſent Law of Attrac- 
tion : The Foundation of the next Difference 
will appear more obvious, which is this. A 
Planet in the former Caſe ſtil] returned toward 
the Sun again, though projected with a Velo 
city many Times greater than what was requi- 
ſite to make it move in a circular Orbit at that 
Diſtance ; becauſe it met with the greater Re- 
fiſtance the higher it mounted. But it muſt 
be quite otherwiſe here, where the Attraction 
decreaſes, as the Squares of the Diſtances in- 
>creaſe, | arg 
M. I am aware of this; for the Body 
meeting with ſuch a haſty Decreaſe of Re- 
ſiſtance as it riſes, ſtill feels the greater Faci- 
lity in aſcending ; and this muſt neceſſarily 


where it ſtill found the greater Difficulty. In 
ſuch Circumſtances, it is poſſible, I conceive, 
if the Body were projected with a great Ex- 
ceſs of Velocity, above what would make it 
move in a circular Orbit at any aſſigned DiF 

tance, 


have a very different Effect from the Caſe 


ance, tl 
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p. This is ſo poſſible, Matho, that if it 
vere thrown up but with twice the Celerity 
equiſite to make it move in a Circle at the 
point of Projection, it could never return to- 
ards the Sun, but run out through thoſe 
Spaces endleſly. 

'M. That makes the impreſſing the projec- 
le Force in this Caſe an Affair of great D 
icacy ! But what is the leaſt Velocity, with 
which if a Body were projected, it could not 
deſcend again towards the Sun ? 

P. If the Velocity with which a Body would 
deſcribe a Circle at the Point of Projection, 
be as unit, or 1, by a Velocity as 1, 4142, &c.. 
it ſhould move in a Curve, which does not re- 
turn upon itſelf, nor incloſe Space, but runs 
out {till to a greater Diſtance. 

M. Then a Velocity, leſs than once 5 a 
half the circular Velocity, would throw the 
Planet quite off through the ambient Space ? 
P. It would. But if a Velocity as 1, 4142, 


would throw the Planet quite without the Syſ- 


tem, it muſt return if projected with any leſs 
N 

M. I ſee it muſt, ſince the Velocity you 
name, is the leaſt that could throw it quite off; 
however, at this Rate it may return from a 
prodigious Height; for there is hardly any 
fixing a Limit bet wixt a boundleſs Space, and 
the next inferior bounded Figure: So that a 
Planet might aſcend, I think, to as great a 
Height according to this LW of Attraction as 


the « Riggs > ng . return Again; Only a 


much 


The tenth 
ance, that it ſhould never turn down again, 7 tenth | 


hut move on towards the Region of the fixed . 
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Ihe. teath much more ſkilful and meaſured Force of Pro. 
—. i eetion is required here than in the laſt Caſe, 
P. You expreſs the Difference of the Caſe 
extremely well: The attempering a fmall 
Force (comparatively ſpeaking) has the fame 
Effect here as the Application of a vaſt Force 
there. However let us ſuppoſe that a Body is 
projected with a Velocity a little greater than 
1 only, or (that we may ſpeak of ſomething 
definite), with a Velocity as 1, 15 ; and ſince 
a Velocity as 1 would make the Planet re- 
volve in a circular Orbit at that Diſtance, 
a Velocity as 1, 15 muſt carry it higher. And 
you will conceive the whole Matter the more 
_ eafily perhaps, if you imagine that the Body 
moves, as it were, in a Medium denſer nearer 
the Sun, but which becomes always rarer, as 
the Squares of the Diſtances, to which the Bo- 
dy riſes, becomes greater. r 
M. This indeed aſſiſts me. The decreaſe 
of Reſiſtance muſt have the ſame Effect upon 
the Motion of the Body, as a Medium grow- 
ing rarer in the ſame Degree, though I other- 
wiſe ſee the Strength of your Argument: The 
Body muſt rife higher from the Point of Pro- 
jection, or mount above the circular Orbit, 
becauſe its Velocity is greater than 1; and yet 
it cannot fly quite off, becauſe its Velocity is 
,,,, 77H IH, 
H'. Suppoſe then, the Body being projected 
with a Velocity as 1, 15, that a Diameter to 


Projection, but produced indefinitely with- 
out that Orbit on the other Side; and then 
you will likewiſe ſee, that the Body thus. pro 
: zected, muſt come to croſs that Line at ſome 
Height or other, on the oppoſite Side * the 
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gun: Or, at leaſt, you will ſee ſome Objec- The tenth 


tion, which hinders you from affenting to this. 


e. 


M. I rather fee the Neceſſity why it muſt — 


be ſo; for I have the whole Scheme diſtinctly 
in my Imagination, and what you ſay ſhews 
me half the Ellipſis is already formed — The 
projectile Direction at firſt was perpendicular 
to this Diameter; that is, the projectile and 
attracting Forces acted upon the Body at right 
Angles to each other: The Body, becauſe of 
its greater Velocity, began immediately to 
move without the circular Orbit: The two 
Forces acted then obliquely upon it, which 
made it deſcribe a Curve without the Circle: 
This Curve, fince the Body could not fly off 
finally, muſt come to croſs the produced Dia- 
meter again, in the oppoſite Vertex, to wit; 
for the Diameter goes through the Center of 
the Sun: And then the Body has performed 
half its Revolution. This extended Diame- 
ter becomes the greater Axis of the Ellipſis: 
The Body was at the neareſt Diſtance to the 
Sun in the Point of Projection; and is at the 
greateſt Diſtance from him now in the other 
Extremity of the Axis. All the Time there- 
fore from the Point of Projection to this Point, 
the Body has moved gradually with leſs Velo- 
city, that the Areas it deſcribed in equal Times 
might be equal, Hence the projectile Force 
became more languid, as the Sun's attractive 
Force grew weaker. And thefe-two Forces 


act now on the Body at right Angles again, in 
this remoter Vertex. | 


CXLIV. P. You have imagined the Caſe 
. Maths, and according to Na- 
ture. 


he ſlower the Body moves, the at- 
| | tracting 
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3 tracting Force hath the more Time to act: 
i Therefore it bends the Curve all along, till at 
length it acts again on the Body at right An- 

gles to the projectile Direction, and by that 

Means hath more Efficacy. But how doth 

the Body move from that remoter Vertex? 

M. Being now at its greateſt Height, it be- 

gins to return; and in deſcending its Velocity 

muſt be accelerated in the ſame Manner as it 

was retarded in aſcending, by the Maxim we 


ſpoke of: For the Attraction to the central 


Body, which in its Riſing hindered it, now 
conſpires with it, and is equally ſtrong in 
equal Diſtances. Hence it muſt deſeribe 
the other half of the Ellipſis, ſimilar and e- 
qual to the firſt, and in equal Times. 
For in returning, it comes as it were in- 
to a denſer Medium, and feels a ſtronger Re- 
traction to the Center, and that inverſely as 
the Squares of the Diſtances; ſo that it can- 
not run out to an equal Height from the Sun 
on the other Side, as in the former Caſe; but 
returns to the Point from which it firſt ſet out, 


with the ſame Velocity, and in the ſame Di- 
rection. Whence it muſt perform a ſecond 


Revolution, and a third, and ſo on without 
End, by the ſame Neceſſity as it performed the 
7055 You have prevented me here, Matho, in 
making one material Obſervation, which is, 
that whereas in the laſt Caſe, equal Halves of 
the Ellipſis lay on oppoſite Sides of the Sun, 
here, on the contrary, the greater Half of the 
Ellipſis lies on one Side. 

M. I ſaw it was impoſſible that two ſuch 
contrary Laws of Attraction ſhould have the 
ſame Effect. In the former Caſe the Attrac- 
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tion was leaſt of all when the Body was near- 
eſt the Center; therefore the Body paſſed on © 
almoſt in the Direction of the projectile Force, 
as the Stone did when moving in a narrow El- 
lipſis about the Center of the Earth. But 
here the Attraction is ſtrongeſt of all, when 
the Body is neareſt the Center: Therefore it 
cannot paſs on, as in that Caſe, but muſt have 
its Direction moſt changed, or its Path moſt 
bent and incurvated in this Part. From hence 
[ ſee the Truth of what you told me, That 
the Deviations in this Caſe from the former, ure 
fach as in Nature and Reaſon they ought to be. — 
With Reſpect to this a Thought occurs to me, 
which I believe I cannot well expreſs to you, 
as it is yet but raw and undigeſted. 
P. The Thought will come in View as you 
attempt to explain it. 
M. If we ſuppoſe the Point of Projection to 
be the ſame, and the Velocity with which the 
Body is projected to be the ſame, in both theſe 
different Laws of Attraction; we ſhall more 
clearly ſee tbe Difference of the Effects, and 
the Tranſition from the one Cafe to the other. 

P. J believe indeed we may; go on there- 
fore to compare them, | 

M. Suppoſing then the Point of Projection 
and Velocity the ſame; in the laſt Caſe, be- 
cauſe the Attraction is weakeſt neareſt the 
dun, that is, at the. Point of Projection, the 
Body will move forward almoſt in the ſame 
Direction; or, if we may borrow the Points 
of the Compaſs, to denominate the Situation of 
the Ellipſis, it will lie from South to North, 
for inſtance ; and the circular Orbit, which 


| the Planet would deſcribe at that Diſtance, 
will lie in the Middle of the Ellipfis ; the Sun 


being 
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being in the common Center of both Curve, ny 
But in the preſent Caſe, becauſe the attracting — Ma 
Force is ſtrongeſt at the Point of Projection, * 5 - it 
where the Body is neareſt the Sun, the Curie 3 
will be moſt bent there; and the Body in. 1 A 
ſtead of going on in the Direction of the firſ . q 
projectile Impreſſion, will be ſtrongly drawn 5 . 
about; ſo that this Ellipſis will lie croſs the Calerit, 
other, or extend from Eaſt to Net. The 3 ; 
greater Axis of this Ellipſis will coincide with = : 
the ſhorter Axis of the former, but reach a Ml M. 
great Way farther : For the Body here vil 5 
rife to a much greater Height, as having the He C 
ſame projectile Velocity, and meeting with the fan 


much leſs Reſiſtance, Whence the preſent I zected 
Ellipſis will be much larger, and the ſame cir- * Eu 
cular Orbit at the Point of Projection, will . 


3 : <P; the rec 
lie in one End of it, touching it in the nearer 


this 1s 


Vertex: And the lower Focus of the Ellipſi, Caſes 


poſſeſſed by the Sun, will coincide with the p 
Center of the Circle. : | Ellipf 
P. You have already attained a great Com- 


paſs of Thought in theſe Matters, Math, 8 
when you can purſue ſuch a complicated Sup: Point 
poſition with ſo much Juſtneſs and Propriety, N 
This familiarly explains to us how, in the pre- * Ver 
ſent Caſe, the Ellipſis muſt lie unequally to wad 


oppoſite Sides of the Sun, and leaves no Room Wl Direc 
for farther Doubt. | | 7% 


3 h 
M. I am ſatisfied withethis myſelf, becauſe o 1 
I underſtand what I ſay; which I confeſs is right 
not always the Caſe. | Fron 


P. To ſpeak ſo as to underſtand one's fel ee 
is no common Advantage; which we are not the 1 
at all Times ſufficiently aware of. But far- WW Attr 


the 
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CXLV. Since you ſee the Neceſſity that the The tenth 
Body in this Caſe muſt return to the Point C—_—_ 


whence it was firſt projected, with the fame 
Velocity and Direction which it had there at 
firſt, and for that Reaſon perform a ſecond 
Revolution, and a third, &c. in the ſame Or- 
bit ; you will likewiſe ſee if it were projected 
from any Point of the Ellipſis with the fame 
Celerity and Direction, which it had in that 


point in the firſt Revolution, that it muſt re- 


volve in the fame individual Orbit ftill ? 
M. I fee the Neceſſity of this as much here 


ſame Celerity and Direction in any Point is 

the ſame Thing, as if the Body had been pro- 

jected from the firft Point, or nearer Vertex of 
the Ellipſis, and ſo come up to that Point with 
the requiſite Velocity and Direction. In ſhort, 

this is none of the Particulars in which the two 

Caſes differ, 

P. In Order to deſcribe, or move in this 
Ellipſis therefore, you ſee the Planet might 
have been projected with a great Variety of 
Celerities and Directions, according to the 
Point it was firſt projected from ? 

M. I ſee that in every Point from the near- 
er Vertex, whence we ſuppoſed the Projection 
made, to the higher Vertex, the Celerity and 
Direction muſt have been different. For in 
the lower Vertex the Celerity was greateſt, and 
the Direction of the projectile Force was at 
right Angles to that of the attracting Force: 
From that Point to the upper Vertex, the Ve- 
locity grew always leſs, and the Direction of 
the two Forces became more oblique, till the 
Attraction began to bend the Curve towards 


the other Extremity of the Axis. From this 


I ſee 


as in the former Caſe; becauſe getting the 
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2323 I ſee it was the Conveniency of the Suppoſ 
— 59 and not Neceſſity, that determined * 2 \ 
o im ject: 
7 3 the Projection made from the ul 5 0 
P. Moreover, becauſe the ſmall trian equal t 
| t | 
Spaces, or Areas , deſcribed in ud The Circle: 
muſt be equal, you will conceive that the G tion of 
_ of I Body muſt always be in and © 
verſely as its Diſtance f - run ov. 
tracting Body? nce from the central or a:. the Fe 
M. I conceive this eaſily ; for equ Area o 
: was WP. for equal Tri. 
_—— their Baſes inverſely as TREE Alti- _ 
P, You likewiſe remember, when th Area d 
volving Body is at the Extremity of the 11 . 
Axis, it is in the middle Diſtance between the Diſtan 
* and the leaſt ? | _— 
AM. I remember it; and that this mi a 
Diſtance is equal to half the greater 1 to the 
3 The Body nge at that Diſtance 3 
ill have a mean Velocity be 5 
W * leaſt ? 3 equal 
It muſt; for ſince the Velocity decreaſe of 
as the Diſtance is increaſed, a the Dr * 
tance is half increaſed from the leaſt to the any on 
greateſt, the Velocity will be half decreaſed 2 AX 
from the greateſt to the leaſt. : lame; 
P. You expreſs it very well. hut fine Ml « ws 
the Velocity at the /ower Vertex is greater than wes: 
the Velocity in a Circle at that Diſtance from f : 
the- Focus, and the Velocity in the upper Yer 1 
is jeſs than the Velocity in a Circle at tha Ml , wy 
Diſtance, the mean Velocity will be equal to $142, 
the circular Velocity at the middle Diſtance! i cat © 
AM. So it ſeems; for in paſting from a Velo- 1 80 
city greater than the circular, to a Velocity =p 
that is leſs, the Body at the middle Diſtane MW and t 


. 
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muſt move with a Velocity equal to the cir- The tenth 
cular Velocity at that Diſtance. _ _— 


P. Since then the Velocity at this Point is 
equal to the Velocity of a Body moving in a 
Circle at that Diſtance, and ſince the Deſcrip- 
tion of Areas is equable to both in the Ellipſis 
and Circle, the whole Elliptical Area will be 


run over by a Ray paſling from the Body to 


the Focus, in the ſame Time as the whole 
Area of a Circle, whoſe Radius is equal to the 
mean Diſtance from the Focus. 

M. I conceive it. The ſmall triangular 
Area deſcribed in the Ellipſis, while the Velo- 
city is equal to the Velocity in a Circle at that 
Diſtance, bears ſuch Proportion to the whole 
Elliptical Area, as the ſmall triangular Area, 


| deſcribed in a Circle in the ſame Time, bears 


to the whole circular Area : And ſince theſe 
like Parts are deſcribed-in equal Times, the 
whole Areas on each Side muſt be deſcribed in 
equal Times. a 

P. Therefore the periodical Times of a 
Body revolving in Ellipſis, and in a Circle at 
the middle Diſtance, that is, on half the great- 
er Axis as a Radius, muſt be equal or the 
fame „„ | 


ſo 


P. Laſtly, from all this you will now ob- 
ſerve, that when the Projection is made with 
a Velocity greater than 1, and leſs than 1, 
4142, Sc. it is as neceſſary that the Body 
ſhould revolve about the Sun in ſuch an ellipti- 
cal Orbit, lying unequally to oppolite Sides of 


the Sun ; as that it ſhould revolve about him 


in a circular Orbit, when the _— is as I, 
and the Direction of the projectile Force at 


M. I ſee with much Pleaſure it muſt be 


right 


, —_— 
— — 
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The tenth 
Conference 

My gence 


from the different Force, or Direction, in the 
firſt Projection. All that is thought unnaty 


courſed an Hour upon the Subject, and now! 


MATHO: or, The 
right Angles to the Direction of the attraQing 


Force ? 
M. I ee plainly the one Caſe is juſt as na, 
tural as the other, and follows as neceſſarih 


You wil 
is no E. 
may be 
Attracti 
duppoſit 
ference 7 
city. 


ral in chis Caſe diſappears, when the Conſe 


quences of theſe different Conditions are right AH. 1 
ly attended to. =... imag 
Pe. This is all then you wanted to know; Body m 
and 1 ſuppoſe by this Time you will alloy it quite 
that we have ſpent more Time and Work mould © 
upon it, than the Matter was worth; as I toll pane 0 
you from the Beginning it would be. cular Oi 

EXLVI. M. Pardon me, Philm, J cannot ans 


allow any ſuch thing. We have not yet di- ully con 


grees of 

43 
Diſtanc. 
ou wil! 


fee the Reaſons of what before I thought a 
inexplicable Myſtery ; beſides many entertain- 
ing Speculations which you have 1 
me with by the way. I have not thought the 


Time long. Or would you have had me, fu er 
the ſake of not converſing an Hour with 50% nd the 
to remain ignorant of thoſe things, perhay Nniddle 
for all my Life. If ever I come to apphꝭ mo Ellipſis 
cloſely to ſuch Matters, I hope I ſhall concem MRreadth 
them more readily, for having ſeen the natu- Wh... m 
kal Reaſons of hings before hand: But it Mave al 
ſome _ unforeſeen Accidegs ſhould hinder my W112 v 
applying to them hereafter {which I hope and Mpiſtanc 
wiſh may not happen) I — not at leaſt, Orbit m 
1 an Hour thus ſpent, be = ignorant 4 Hr make 
Thi And why do you m ſuch Haſte! Ity ne? 
his is the laſt time I am to give you a Bc Bog 
Trouble | mmen! 
P. I know of little more that cen be c ery. fig 


Lüner Vo 
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* 


8 2» BY may be deſcribed according to this Law of 
larly N Attraction, more than of thoſe on the former 
n the Suppoſition : And there is a prodigious Dif- 
= {rence alſo in the Degrees of their Eccentri- 
one city. 
1ght- | ; ” [-ſaw before, that at whatever Diſtance 
i we imagine a circular Orbit about the Sun, a 
now; Bl Body might be ſo projected from any Point of 
_ it quite round, as to deſcribe an Ellipſis, which 
Vor 


ſhould {till riſe to the oppoſite Side, and whoſe 
I toll pane ſhould be the fame with that of the cir- 
cular Orbit; and that this Variety might be 
multiplied, as we ſuppoſed the circular Orbits 


annot to lic in different Planes: But I do not yet 
et di ully conceive what you mean by different De- 
now! grees of Eccentricity. 
ta f p. The Eccentricity, you know, is the 
2 Diſtance of either Focus from the Center; and 
an 


ou will eaſily conceive that the Foci may be 


ht the tin more and more diſtant from the Center, 
ie, ii Wither when the middle Diſtance is inlarged, 
h Yo Mpnd the Ellipſis becomes greater, or when the 
erhaps iddle Diſtance remains the ſame, and the 


Ellipſis is of the ſame Length, but varies in 


DC Breadth. In the firſt of theſe Suppoſitions 
natv- Where muſt be an inconceivable Variety, as we 
But it ve already ſeen : For if the Velocity as 1, 
ler mf W112 would carry off the Body to an infinite 
* * Diſtance; by any leſs Velocity than that, the 


Prbit muſt return upon itſelf, and incloſe Space, 
r make a bounded Figure. Hence the Velo- 
ity next leſs than that which would throw 
he Body quite off, muſt bring it back from an 
mmenſe Height. This you yourſelf expreſſed 


Vot. H. Was 


ery ſignificantly before, m_ you faid, There 
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You will eaſily collect by yourſelf, that there The _tenth 
Is 5 End of the Variety of Ellipſes, which 8 


2 


218 MAT HO: or, The 
The texth zbas hardly any fixing a Limit between a boungl 


Conference. Space, and the next inferior bounded Figure, Any ſhewin! 


k | po pg accordingly, ſome Bodies, which thus revoky 22 
14 about the Sun, are ſuppoſed to take not mam 1, unde 
0 fewer than ſix hundred Years to perform the 16 abo 
10 Circuit. | 5 that E 
W M. This is aſtoniſhing ! Such a Body mull have b 


riſe to an incredible Height, and have mad 
13 but few Viſits down to the Center of the 9 


* tem ſince the World began | _ 
P's P. Between this greateſt Height, and the theſe t 
4 leaſt (the lower Vertex of the ſame Ellipſis, from e 
ft Inſtance) where a Planet might revolve abo 4.;. 
the Sun in not many Days, there muſt he; 5 
vaſt Difference, and Room for many interme. on the 

diate Orbits. 5 | ther 
A. What muſt become of ſuch a Body, i ter 7 
it ſhould fly off ? | hes 


P. Who can anſwer ſuch a Queſtion as ti 74 
Maths ? It could not fly quite off by Chanc ty; b 
nor be without Deſign, if it did: But it 


needleſs to ſpend Time in Things we knoy _ 
ſo little about. revol: 
F MM. Pleaſe then to tell me what you men 
1 buy the other ſort of Eccentricity, where tit 8 
middle Diſtance remains the ſame? perio. 
P. It ſerves rather to acquaint you with tt Ellip 
periodical Times of Bodies revolving in th Axis 
eccentrick Orbits, than that it really obtais i ame 
Nature. 5 Le rema 
1 AM. It would give me the greater Pleaſuſſ Axis 
| JF to know a little about it on that very , ;;. c 
count; though you have told me ſomethu in al 
already concerning their periodical Tims pend 
It is often neceſſary, I find, to ſuppoſe Conw fray 
tions which do not obtain, that we may Wy the! 
more readily conceive what is real: Thus 0 


= 
ſhewi) 


ſelve 
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af mewing me on what Conditions a Body might The: tenth 
Au deſcribe an elliptick Orbit, about another in Conference. 
erche the Center of the Ellipſis, made me more eaſi- AY 
mam ly underſtand how it might deſcribe an Ellip- 
1 ther Wl s about another in the Fucus. And without 
that Help, I don't know whether you could 
mil have beat it into my Head. 
> Make P. Since the Ellipſis is deſcribed about two 
he points, as the Circle is about ohe; the greater 
Aris remaining the ſame, you may conceive 
and te theſe two Points (or the two #oct) to recede 
fis, fol from each other, nearer the Extremities of this 
e abou Axis, till they co-incide with theſe Extremi- 
uſt be ail tics, and the Ellipſis becomes a ſtraight Line 
terme on the one Hand; or to draw nearer one ano- 
WH ther, *till they both co-incide-with. the Cen- 
0dy, ter, and the Ss becomes a Circle on 1 
other. | 
Ka . This I conceive" Veiter any Diffcul- 
Chance ty; ; becauſe, as I told you, we have tried to 
ut it i draw the Figure all manner of ways ; 'but how 
'e kno does it ſhew. the periodical Times of Bodies 
revolving in ſuch menen Orbits f 
u meu 
were ti cXLVII. P. Au lane before that the 
; periodical 'Time of a Body revolving in an 
with ll Ellipſis, and in a Circle on the greater Semi- 
in thol Axis, or middle Diſtance, as a Radius, is the 
btn ame. Since therefore the middle Diſtance 
remains here unchanged, becauſe the' greater 
 Pleaſi Axis is ſtill the ſame, the periodical Times in 
very de re Circle, or extreme Ellipſis on the one Side, 
2methil in all the intermediate Ellipjes, and in the per- 
Time pendicular Aſcent and Deſcent- through the 
e Con fraight Line, which is the extreme Ellipſis on 
may "Il the other en will {till be equal among them- 
* cs | ſelves. 7 of 
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The tenth M. This is curious and entertaining. And 


Conference. J ſee the Reaſons we concluded from before, 


are ſtill applicable, let the Ellipſis become 23 
narrow as we can imagine it, till it at lat 
really become a flraight Line. | 

P. Now ſince the Squares of the Times ar 
as the Cubes of the Diſtances, when the Bo- 
dies revolve in Circles; and ſince the Time: 
in Ellipſes, and in Circles on their greater Semi. 
Axes.as Radii, are equal; the Squares of the 
periodical Times will be as the Cubes of the 
middle Diſtances, as much when the Bodies 

revolve in Ellipſes, as when they revolve in 
Circles, in which the middle Diſtance only re- 
mains, and the Eccentricity diſappears. 
AM. This Regularity and Agreement i; 
wonderfully remarkable: But what I mof 
admire is the Times of the perpendicular A- 
ſcent and Deſcent. In; the laſt Caſe; the per. 
pendicular Projections, to what Height ſoevet 
they roſe, were {till you through in the ſame 
Time; becauſe the Revolutions in all Circle, 
how unequal ſoever, were ſtill performed in 
the ſame Time. And here the Times of per- 
pendicular Projections obſerve the ſame Pro- 
portion with reſpect to their Heights, as the 
Times in circular Revolutions do with reſpett 

to their Diſtances. | C 
P. You lay Things fo well together in your 
Reflections, Maths, that you often help boti 

yourſelf and me to right Views of them. |t 
is certain, Harmony and Proportion rul 
through all the Works and Laws of Na- 

ture. 11. LE K 5 


I en "URS Bode were throm 
perpendicularly up from the Sun, the ſecond4 
times higher, for Inſtance, than the wy th 
her 1 . Ime 


Time 
to the 
other, 
8 mig] 
F; 
M. 
find 01 
from t 
ter of 
of whi 
P, 
would 
jectile 
would 
tance 
falling 
in a C 
M. 
ſhould 
the T. 
Diſtan 
Time 
preſen 
A. 
be.— 
AH. 
tance, 
to the 
would 
ſtraigl 
ving i 
thro; 
for th 
remai 
or the 
the ſt 
Ellipſ 


And 
efore, 
me 25 


it laſt 


les are 
1e Bo- 
Times 
Semi. 
of the 
of the 
Bodies 
lve in 
nly re- 


ent i; 
I moſt 
lar A- 

he per- 

"ſoever 
e ſame 
Zircles, 
med in 
of per- 
le Pro- 
-as the 


reſpet 


in your 
p both 
m. | 
n run 


zf Na- 


throw! 
:cond 4 
ſt; the 

Time 
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Time of its riſing and falling back, would be The 2 
to the Time of the Aſcent and Deſcent of the 8 


other, as 8 to 1, that the Square of the Time 
$ might be as the Cube of its Diſtanee 4? 
P. You are perfectly right. 8 
M. By this Method, I preſume, we might 
find out in what Time the Planets would fall 
{rom their preſent Heights, down to the Cen- 
ter of the Syſtem, if their Motions were ſtopt; 
of which I remember you ſpoke before. : 
P. Very eaſily. The Time any Planet 
would take to fall down to the Sun, if its pro- 
jectile Force ceaſed, would be half the Time it 
would take to revolve at half its preſent Diſ- 
tance: Or the Time of both its riſing and 
falling would be equal to a whole Revolution 
in a Circle at half the preſent Diſtancſe. 
M. Give me Time to think of this; for I 
ſhould have imagined, inſtead of falling in half 
the Time of a | Jer” eras at half the preſent 
Diſtance, i it muſt have taken a 4th Part of the 
Time in which it performs a Revolution at 
preſent, at the whole Diſtance. 
P. Conſider then which of the two ĩt muſt 
e. 
M. If the planet revolved at half the Dit 
tance, and if the Foci receded from the Center 
to the Extremities of the Axis, the Ellipſis 
would become extreme, or degenerate into a 
ſtraight Line; and the Times both of revol- 
ving in the Ellipſis, and of riſing and falling 
through the ſtraight Line would be equal; 
for the middle Diſtance, or greater Semi-Axis 
remains the ſame : Their Halves therefore, 
or the Time of the perpendicular Deſcent in 
the ſtraight Line, and revolving in the Semi- 
Ellipſis, or Semi- Circle, at the middle Diſtance, 
L 3 would 


3 M 4T HO: or, The 
= 'The 5 
e tenth would be the ſame. I ſee it muſt be ſo. 


Confere 
1 4 mw. To ſuppoſe the Time of the perpendicular De. way dit 


. | ſcent to be the ſame as the 4th P riodic 
*& Time of a Revolution in a Circle at r dle Dif 
5 Diſtance, is to ſuppoſe that the Ellipſis . dun in 
if generates into a ſtraight Line, and yet that p_ 
WW: - the Foci ſtill keep together in the Center, which dv 
. is inconſiſtent: Or it is to ſuppoſe the Ellipſi to the 
1 when contracted into a ſtraight Line, to r. Ellipſis 
15 ws —__ not in the under Focus, or extremi ee 
7.3 of the Line, but h omew 
1 of it. : Er e Center, Mp Midde from u 
. P. You correct wiſe ſe 
vt niouſly, your Miſtake very inge- Wl Heat: 
A. More depends, I tion W 
, perceive on your W 

ef concervidgiabe Bere pie be ,. 
em, than I was at firſt aware of. 5 as Iv 
P. You ſaw from your own. Deſcription of e 
the Figure, that the only Way to make it Aae 
narrower was by widening the Diſtance be. — 
r = — Pins, or Feci, till they could if 3 
get no farther aſunder f th wks 
. * String. A1. N e _ Ellip! 
It was gow * 1 the ry 
this Calculation by myſelf, I firſt "ITY So my 

periodical: Time of the Planet at half the Dil tl © 
tance, by the Proportion between. the Squ Our other 
of the Times and Cubes of the Diſtances; . 
_ ee ar will be the Time of its fall- * 

ng aire own to 

Diſtance? C Ne” | . . from: its preſent BW tt $ 
P. Or the Whole: of it will be oh 
the Time D 
both of the Aſcent and, Deſcent through that 5 
Height. Now, to conclude, Math; woes 
from all this you will ſee, though "He Fart then 
and the reſt of the Planets revolve about the 70. 
Sun in Orbits ſomewhat eccentrical, this 1. For. 


waſ 


Vs 
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way diſturbs the Proportion between their The tenth 
galbollerl Times and the Cubes of their mid O — 


dle Diſtances. The Earth is farther from the 
dun in the Summer, than in the Winter: For 
from the vernal Equinox to the autumnal, is a- 
bout 8 Days longer, than from the autumnal 
to the vernal, becauſe the greater half of the 
Ellipſis is then to be run over; and about the 
dummer Solſtice the Sun's Diameter appears 
ſomewhat leſs, he being then farther diſtant 
from us: And for all that we are not other- 
wiſe ſenſible of this, with Reſpe& to Light or 
Heat : Our Heat particularly holds no Propor- 
tion with the Sun's Diſtance, . 
MH. Tam as glad now to know theſe Things 
as I was before afraid, leſt they might have 
diſturbed what I already knew. From hence 
| perceive that it is manifeſtly a Work of Con- 
trivance and Deſign, that the Planets ſhould 


| revolve in Orbits ſo nearly circular. The 


Circle is but one of the innumerable Kinds of 
Ellipſis: And it is perfectly wonderful that ſo 
many Bodies ſhould be determined to this 
particular Species, when it was as natural and 


eaſy to revolve in any one of ten thouſand 
others. 


CXLVIII. But you ſeem to inſinuate that 
there are different Bodies, which revolve about 
the Sun in thoſe eccentrical Orbits, and aſcend 
to a vaſt Diſtance from him. | 

P. Thoſe Bodies are indeed reckoned to be 
conſiderably more numerous than the Planets 
themſelves, either primary or ſecondary ; and 
are now allowed to belong equally to our ſolar 
dyſtem. They revolve, you ſee, by the ſame 
Forces impreſitd, and obferve the ſame Pro- 
| L. 4. portions. 


\ 
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portions in their Motions, as the Planets do. 
Some of their Periods ſeem already to be de. 
termined with a good Degree of Probability: 
But more of them are ſtill uncertain. This i 
a Subject for the Induſtry of future Ages 
Thoſe Comets (for ſo they are called) do not 
move according to the Order of the Signs, or 
from Wet to Eaſt, as the Planets do; but of- 
ten directly contrary : Nor do they revolyein 
the ſame Wo with the Planets, nor in the 
fame common Plane among themſelves ; hut 
move through the Syſtem all manner of ways: 
For this depends on their firſt Projection. Con- 
ſequently their Aphelia, or the remoteſt Part 
of their Orbits, lie indifferently to all Parts of 
the Heavens. They all riſe above the Orbit 
of Saturn ;. but ſome of them mount to a pro- 
digious Height between that and the fixed 
Stars. Thus that Comet, whoſe periodicil 
Time is reckoned to be 575 Years, riſes to 2. 
bout 14. times the Diſtance of Saturn from the 
Sun; which is an amazing Height, if we con- 
ſider it in itſelf, and not as it is expreſſed in 
this ſmall Number. | | | 

M. How is this found out? 

P. Having the periodical Time and Di- 
tance of Saturn (or of any of the Planets) and 
the periodical Time of this Body, by the Pro- 
portion we have ſo often mentioned, between 
the Squares of the Times and Cubes of the 
Diſtances, you may eaſily find out its mid- 
dle Diſtance, or half the larger Axis of its 


M. I remember it: We thus find out the 
Diſtance proportional to any Time, or the 
Time proportional to any Diſtance. And 


this at laſt diſcovers to me the Meaning of the 
| | Particulais 
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Particulars concerning which I aſked you in The tenth 
e de. the Beginning of our laſt Conference. The — 
ility: Upward and Downward with reſpe& to the 
"is h un, I ſee, or his Attraction, reaches far above 
Apes. the Orb of Saturn; ſince it extends to a Diſ- 
0 not tance 14 times wider than the whole Plan- \ 
1S, or etary Syſtem. O!] were it allowed us to find 
ut of. out what paſſes there 
ve in P. Your Wiſh is prepoſterous at preſent. 
in the The Knowledge of ſome Things is as wifely 
J but denied us, as the Knowledge of others is in- 
ways: dulged to us. | 1 
Con- M. Well. It alſo now appears wiſely 
t Part diſpoſed, that all the Planets ſhould move in, 
arts of or nearly in the ſame Plane ; fince other Bo- 
Orbit dies were to roam through the Syſtem all man- 
a pro- ner of ways: For thus, I ſuppoſe, their in- 
fixed terfering, or daſhing againſt each other is pre- 
10dica! vented. ok WO H8, | | 
s to 2. P. It is certain, Maths, fince God preſides 
om the over all Nature, that nothing can be ordered as 
e con- it is, without a wiſe Deſign. The diſmal 
Ted in Cataſtrophe you mention is wiſely prevented 
| and perhaps by this Means. To ſuppoſe that 
ſuch fatal Shocks in Nature may caſually hap- 
d Dis pen, or that the Planets may be liable to De- 
s) and cays and Dilapidations, is not, in my Opinion, 
je Pro- right Philoſophy; but looks as if we imagined. 
etween i Matter were governed by a blind Power, 
of the FM. I come entirely into your Sentiments 
8s mid- on this Head : But pray what is the Uſe and 
of its Deſign of thoſe wonderful Bodies, which move 
thus through the Syſtem, in a Manner peculiar 
out the to themſelves ? Are they habitable ? Why ap— 
or the proach they ſo near the Sun? and then run out 
— And to ſuch an unmeaſurable Diſtance from him? 
of the Can 
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AT A THO: or, The 


The tenth Can there be ſuch Bodies in other Syſtems! 
nnd 


where we ought humbly to adore and reverence 


Or is ours ſingular? 
P. You touch-upon another ſignal Inſtance, 


a Knowledge ſuperior to our own, even in 
thoſe Things, the Uſe of which we are quite 
ignorant of. 

. And for all that I have heard Comet 
ſpoke of in Converſation, with a certain 
Dread and Horror. 

P. That is the Thing: They rarely viſit 
us, or rather the groſs of Mankind rarely ob- 


ſerve them; therefore their Appearance has 


been thought ominous. Formerly they were 
imagined to forbode ſome great Diſaſter, or 
general Calamity to the Inhabitants of the 
Earth: And lately they have been thought to 
be deſigned for bringing about great and fatal 
Changes to the Earth itſelf, by Deluges and 
Conflagrations. And — — beheld 
through the "Teleſcope, they make a fright- 
ful Appearance, with long blazing Tails, and 
ſomething like fiery Hair about the | Nucleui, 
or Star itſelf, Others think they ſerve to re- 
cruit the Expenſe of the Sun and Planets, 
which without ſuch Reparations muſt waſte 
and become at laſt uſeleſs. Others think this 
Expedient forced and unnatural, that a greater 
Number of Bodies ſhould. only ſerve to repair 
the Decays of a ſmaller. And in Truth, al 
theſe Conjectures ſhew rather that natural In 
patience, which-is planted in the Mind of Man, 
of being ignorant, than their Ability, to find 
out the true Reaſons of Things. 

M. How various and wonderful are the 
Works of God! This is a new and tremend- 
ous Scene! It is not indeed without Reaſon that 
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Knowledge ſuperior to our own, even in thoſe 


n 


nee. 


Things whoſe Uſe and Nature we cannot ſo — 


much as gueſs at. How dreadful is the Power 
of that Almighty Arm, which ſo projects theſe 
unknown Bodies that they paſs without the- 
Limits of our World ;——with ſuch meaſured 
Force, that they return from thence, inſtead 
of flying off to other Regions of the Univerſe; 
with ſuch Direction and Skill, that 
they do not daſh againſt the Planets, and bear 
down the habitable Globes of our Syſtem ! 


How far are we from the full Knowledge of 
Things! Or can our Deſires of Knowledge 


ever be ſatisfied? Why are they ſo ſtrong and 
natural, if the ſatisfying of them be impoſſi- 
ble? You ſay they are prepoſter ous at pre- 


we are dead? You own there is a natural Im- 

patience planted in the Soul of Man. 25 
P. The Sentiments of Reverence, Matho, 

which the Subject we ſpeak of excites in you, 


ſeem to me juſt, and becoming; tho' your 
Expoſtulations are ſomewhat warm. But are 


you not afraid leſt they expoſe you to the Rail- 


lery of your Equals 


M. Why ſhould they expoſe me? 


P. Thoſe, whom Birth and Fortune have 
raiſed above the inferior Crowd, laugh at theſe 


Things. 


M. What 1 i then they are ſerious about? 
P. Hounds, Horſes, Dreſs, Diverſions ; and 


&c. &c. 


in Time, Drinkins, Gaming, 


M. I find I have no Turn for theſe great 
Exploits, and muſt be content with a leſs 


dhare of Reputation than they afford. 


But with Reſpe& to the Subject we are ſpeak- 


ing 


after 


227 
you ſay, we ought to adore and reverence a The tenth 
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228 MATH O. or, The 


The tenth ing of, could you bear the Importunity of two 


Conference. 


or three Queſtions, for my Satisfaction, he. 
» fore I tak 35 


e my Leave of you? 


P. Much more eaſily, I am afraid, thas | 


could anſwer them, 


CXLIX. M. In the firſt Place then, a 
preparatory to what I want to know, tell me 
wherein a material Syſtem aids and aſſiſts the 


Soul to know and underftand ? 


P. Inſtead of two or three Queſtions, you 
ſeem to begin a new and Jaborious Subject, 
which we have not now Time to diſcourſe 


upon at due Length. 


M. Do not fear; I ſhall bring my Queſti- 


ons within a narrow Compaſs. * 


P. You have Principles whereby yon may 
ſatisfy yourſelf in this Aﬀair, if you call to 
Mind what we faid before, concerning the 
fluggiſh and inactive Nature of Matter. A 
material Syſtem is made conſiſtent with a De- 
gree of Life and Activity, by a wonderful In- 
ſtance of Divine Power; but can no Way be- 
ſtow Life or Activity, or any Degree of 


them, upon the Soul. 


When we examined 


Matter in all Views, we found it utterly in- 
capable of ever becoming a ſelf- moving Sub- 


ſtance, even by any Power. 


To aſk if the 


Deity could make it ſuch, was to aſk if he 
could perform a Contradiction. Such a Thing 


is not the Object of any Power. It is joining 
together inconſiſtent Ideas in the Brain of Man; 
or rather joining together Words in his Lan- 
guage, which expreſs inconſiſtent Ideas: Such 
Ideas cannot be joined. Hence Matter is a 
reſiſting impeding Subſtance, as it is a ſolid ex- 
tended Subſtance, Conſider how deep theſe 
Things 


of two 
n, ö be. 


than [ 


en, ag 
ell me 
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bject, 
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Things go. We know not, nor can we The tenth | 
name a greater Abſurdity, than that Union to mn . 

a dead and torpid Subſtance ſhould give the 

Soul Life and Power, or any Degree of them; 

or that Separation ſhould again deprive it of 

theſe. The Soul therefore muſt be percipient 

and active in its own Nature, independent of 

Matter Examine in your own Mind, "> 


ing Being cannot owe its Life to Inertia and 
Deadneſs. * | 
M. It is ſatisfactory enough, 5 1 
P. Farther, Aatho; Matter, when beſt 1 
diſpoſed, muſt limit the Power and Activity 58 
of the Soul: And when diſordered or indiſ- fy 
poſed, may quite obſtruct or impede its Ope- 9 
rations; but can in no Manner aid, or afh/? N | of | 
its Power and Energy, otherwiſe than by 1 
confining, and determining them to one Man- 
ner of Exertion. Hence the Soul, when ſe- 
parated from Matter, muſt be freed from In- 8 
diſpoſition, and have the Confinement taken 11 
off from its natural Activity. {7 -\ | i 
M. That is delightful ! | | | 
P. And certain alſo ; ſince the Soul is a 
living Being, and the material Frame a dead 
Subſtance, liable to Diſorder. Sucha Frame, 
at beſt, can do no more than be inſtrumental 
in a limited Degree; and when the Parts of 
it are diſordered, the living Being languiſhes 8 
ſtill under greater Confi nement. From hence 9 
proceed thoſe many equivocal Appearances. A 
which we underſtand ſo ill, and reafon fo. 
falſely upon. The Soul ſuffers from the U- 
nion, and has the Diſorders of the Frame im- 
puted to it; while Matter is exalted above it- 
lf, in being made inſtrumental to the Acti- 
| vity 


—_ :. M4 THO: or, The 


The tenth vity of the Soul. Upon this Account we af: 

Conference. eribe the Life of the Soul to nothing ſo much 
as to Matter, or rather to nothing but Mat. 
ter; and every Shock of the material Syſtem 
alarms us. They who ſeek a Name from Pa- 
radox and Novelty, take the Advantage of 
our ignorant Conceſſions, fortify our Fear, 
inſtead of unravelling the Subject, and tri. 
umph in the univerſal Loſs of Being, which 
they threaten to Mankind. Whereas, would 
we diſtinguiſh carefully in our Reaſonings, he. 
tween two ſuch oppoſite Natures, it would 
be eaſy to diſappoint them. For, as I aid, 
the great Inſtance of Almighty Power is, 
that the Soul lives and perceives in Conjunction 
with Matter, and not that it ſhould live, per- 
ceive and act, when ſeparated from that, 
What we ſee ſhould remove our doubt ; the 
great Difficulty is already performed : Every 
Act and Perception of the Soul, in a State of 
Union, is a firm and certain Proof, though 
but a faint Specimen, of the active and per- 
cipient Nature of the Soul, when exiſting by 
itſelf, and freed from the Limitation of a 
dead Subſtance. In ſhort, conſider Matter 
as it is in all the Univerſe beſides, as it is ina 
Stone, as it is in the Herb of the Field; the 
fame it is in the Body of Man, the wonder- 
ful Workmanſhip only excepted. 

AH. You have ſaid enough, Ph:lon : I call in ] 
to Mind all the Particulars you ſhewed me at 4 
large before, coneerning the inert Nature of hin 
Matter. Its very Sluggiſhneſs and Paffivity Dit 
fuppoſes the Power of the Deity conſtantly tio! 
exerted in every Effect it is thought to per- Ob 
form. So little can it impart Life and AQt- a 
vity to any other Thing! Iam much pleaſed 

| in 
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n this reſpect, that we conſidered the Nature The. tenth 
of Matter ſo narrowly, and on all Sides. My Conference, 
Conviction was then, and is ſtill without any 2 


remaining Scruple. And now I ſee, that e- 
very Concluſion we then made was an Argu- 
ment for the ſelf- ſufficient Nature of the Soul; 
in Oppoſition, I mean, to its ſubſiſting by the 


Help of Matter, or owing any Perfection to, 


or borrowing Power from that dead Subſtance. 
One Thing more with Reſpect to this, 
which you may anſwer in two Words, and I 
have done. What do you mean by thoſe who 
ſeek a Name from Paradox and Novelty 

P. In two Words, the Mortality of the 
Soul is but an upſtart Notion, when compared 
with the Knowledge of its immortal and un- 
periſhing Nature, which is as ancient in the 
World, as the Creation of the very firſt Man: 
Nor was it called in Queſtion for a long Series 


of Ages (I might tell you near the very O- 


lympiad), when Men began to affect a new 
Reputation of Learning, from maintaing 
what was never heard of before. Then at 
length the Exiſtence of the Deity and Im- 
mortality of the Soul began to be diſputed. 
M. You mean that theſe two Truths were 


immediately revealed by the Creator himſelf 


to the firſt Man? 


P. Ido; and this is as certain as any Truth 


in Philoſophy. 4 9 | 
M. I remember ſomething you curſori] 


hinted concerning the Creation, in our pa 
Diſcourſe, But might not [theſe No- 


— 


tions nave been again forgot, or fallen into 

Oblivion ? + es. 
P. They never could be forgot by ſuch a 
dependent Creature as Man. They might in 
| | Length 


M 4A T HO: or, The 


The tenth Length of Time be diſguiſed by idle Fables, 
Conference. or human Inventions ſuperadded, (as indeed 
happened), but it is impoſſible they could ever 
wear into Diſuſe, or be loſt ; there are ſo fre. 
quent and ſo many Occaſions to call them to 
mind, in Life, and in Death. The Inde. 
feaſtbleneſs of theſe two Principles is owned, 
or rather clearly proved, by ſome Author, 
who notwithſtanding contend that there are 
whole Nations of original Atheiſts, without 
any Notion of, or Name for a Supreme Being: 
So that you may eaſily allow, it cannot he 
denied. SLE. — 3 
MM. I begin to ſee the Reaſons why ſuch 
Notions, once broached in the World, muf 
be conveyed down to all Poſterity: But then 
if it be certain that they were revealed to the 
firſt Man, it is hard to conceive that there 
ſhould be any where a Nation of Atheiſts: 
For all Men muſt have: deſcended from him, 
and theſe Notions have been propagated to- 
gether with the Species. | 
P. You have Reaſon ſo to ſay. Atheiſm 
and Irreligion is not the Vice of Ignorance, 
but of miſapplied Knowledge. * And that 
there ſhould. be whole Nations of original 
Atheiſts is contrary to the Reaſon and Nature 
of Things; unleſs we will ſuppoſe that Men 
at firſt grew out of the Ground, in different 
Parts of the Earth, ſome upon the Banks of 
the Tanars, and others. among the Flags of 
the Nile; 7: (ths | 15:26 £625 LAN 
AM. You bring to my Mind the old Diſ- 
pute between the Scythians and Egyptians.— 


” See 4 lian's various Hiſtory, Book II. Chap. 31. 
Ol. unde YC Ba Sp Abeog. 1 | 


Theſe 
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Fables, Theſe ſhort Hints you have now ſuggeſted, I 2 
indeed I muſt conſider by myſelf hereafter; but to , 
Id ever MW come to the Particulars I principally intend- 
> {0 fre. ed, tell me | £ | 
hem to 5 
Inde. CL. Is it poſſible that a Man might not be 
wned, delighted with the Knowledge and Contem- 
uthors, plation of the Works of Nature, which we 
ere are have been diſcourſing about? * 
71thout P. It is directly impoſſible that a rational 
Being: Being could be indifferent, or unconcerned a- 
not be bout them. We are carried by Reaſon itſelf, 
£ the commanding Part of our Nature, to the 
7 ſuch Admiration and Study of thoſe Works. A 
, muſt natural Curioſity, no Footſteps of which is to 
it then de {cen among the inferior Creatures, at firſt 
to the WI engages us, (ſo artfully are they contrived to 
there catch the Soul with Wonder !) and this is ſoon. 
heiſts: improved into a rational Pleaſure. And ſince 
1 bim, they are the Works of the Deity, by how 
2d to- much the more we ſee the Power and Wiſdom 
| diſplayed in them, ſo much the more muſt we 
theiſm admire and reverence their Author. But far- 
rance, ther, they were ſet forth purely with this very 
d that Deſign ; for you ſaw before, That all T hings 
riginal were made for the Sake of rational Beings. 
Nature M. Tt is inconteſtable that what is of leſs 
t Men Dignity, muſt always be referred to the Uſe 
ferent of that which is more noble; and Reaſon 1s 
nks of the higheſt Perfection among Creatures. 
igs of P. He therefore, who has not a Taſte for 
WT this rational Pleaſure, muſt have his Mind 
d Diſ- pre-occupied, and engaged in lower Purſuits. 
TS. M. And he, who follows the Dictates of 
PHY Reaſon, muſt always wiſh for a more perfect 
ap. 31, Knowledge of the Works of Nature ? T5 
2 P. Certainly : Inſomuch that he cannot 
E 5 


diſengage 


234 MATHO: or, The 

*r tenth diſengage himſelf from this Deſire, otherwik 

Cue. than by firſt enſlaving his Reaſon, and making 
it ſubſervient to inferior Views, 

AT. Will this endleſs Deſire of Knowledge 
be always fatisfled ? . 

P. Put the Queſtion thus, Mathe; NI. 
God, who is the ſupreme Reaſon, ultimately gratiß 
the rational Defires of his Creatures? and then 
try if you can doubt of it. 

M. Hence then the Soul muſt not only be 
immortal, but endleſsly happy? 

P. And endleſsly advancing in Happineſs 
alſo; ſtill going forward in the Improvement 
of its Nature, and the Knowledge of the Per- 
fections of its Creator. Whence (if I mightuſe 
the Expreflion) the Relation between the Deity 
and the rational Soul ſtill becomes ſtronger, 
For it is altogether contrary to the Eternal 

| Reaſmm (which Truth you ought to have 
ſtrongly imprinted on your Mind, as a Cure 
againſt the Fear of Death, and a Comfort in 
the Miſeries of Life ;) it is, I ſay, altogether WI me. 
contrary to the Eternal Reaſon, that by how Ml if! 
much the more perfect the rational Soul be- Poll 


comes, it ſhould be fo much the nearer to be- the 
coming nothing. Which Abſurdity muſt ne- and 
vertheleſs take Place, if it were ever to have and 
an End. Hence the longer it lives, the leſs it ou 
can die. | | 

MA. O] pleaſing Truth! Happy Condition ( 


of the rational Nature! | 5 
PH. Suppoſe, Maths, for a ſkilful Artiſt does M. 

nothing raſhly, deſigns nothing in vain; ſup- 

poſe that the Deity, through all the Lapſe of 


paſt Ages, has ſupported the Univerſe by ſuch 
Miracles of Power and Wiſdom, only that be 


might at laſt pleaſe himſelf, with letting it fal 
* to 
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erwife to Pieces, and 2 the Spectacle of the Fa- — 
aki brick lying in Ruins. 
2 M. Can 1 harbour ſuch a "Thought! of the 
wledge Deity ! Or ſuppoſe this a Defign wotfhy of 
85 infunite Wiſdom |! 
Wil P. Suppoſe at leaſt, that the Deity will ut 
gratij terly cut off that Nature, for whoſe Sake he 
d then created the Univerſe ; the material F abrick 1 it- 
HU ff fill remaining. 
nly be M. This is till more againſt the e of 
that Being who is the Eternal Reaſon, to a- 
pine; . boliſh the rational Part of his Works, and che- 
ement riſh a Heap of Matter 
e Per- P. Can there then be a greater or ſtronger 
ghtuſe Security for the Immortality of the Soul, than 
> Deity the immutable Nature of the Deity ? 
-onger. AM. I ſee, Philon; I fee the happy Candi: 
ternal tion of the rational Nature] Eternal Reaſon 
have that cannot yield to Time or Accident, to 
2 Cure Sickneſs or Death, and the Divine Nature that 
fort in cannot change, are the firm Pledges of its Im- 
gether mortality]! Y6u have made me as ſecure, as 
y how if I were already among the Died, and in the 
ul be⸗ Poſſeſſion of Joys beyond the Grave. This is 
to be⸗ the only Amulet againſt the Fears of Death, 
uſt ne- and Evils of Life. The Nature of the Soul, 
o have and the Deſign of the PE: in creating it ſuch 
leſs it now appears. 
dition CLI. P. Let thoſe Men conſider this, 
* Matho, who are ſuch zealous Partiſans for the 
ſt does Mortality of the Soul. | 
; 'ſup- M. It ſurpriſes me much that any Man 
ipſe of ſhould ſhew his Zeal in defending ſuch a No- 
y ſuch tion, or be ſo much an Enemy to himſelf as 
that he 1 ouſly to wiſh it true. 
4 it fall P, You 


t0 
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Cnet P. You may ſoon meet with ſuch Books 


1 ; Where the Notion is defend. 

AM. I ſhould hardly think them worth the 
Peruſal ; for it ſeems to me a direct Contra. 
diction that any Man ſhould be in love with 
being Nothing, becauſe then he could have no 

eſire remaining for any Thing elſe. It is, 
think, in Conſequence of our Love of Exiſt- 
ence, that we deſire any other Thing what. 
ever, that we wiſh one Thing rather than 2. 
nother, and conſult our Reputation: even after 


Death. Why ſhould a Man who wiſhes to 


Exiſts 
belon! 
cern : 
the E 
himſe 
vours 
ceſs. 

fort o 
bra lo 
be to 
ny Ce 


be nothing care for what might happen, or for M 
what might not happen, hereafter ? Or even Sham 
before? Re can have no Intereſt in any E- hinde 
_ vents, provided he be cancelled out of Nature: putt 
'The only conſiſtent Action he could go about, elſe c 
were immediately to put an End to; his Life, ſon C 
and do all in his Power to get rid of Bey, hume 
In ſhort, as Things appear to me, the Defue that 
of Exiſtence is the Foundation of all our other I ſuppæ 
Deſires, and of all our Endeavors Otherwiſe Neat 
let me fee what it is a Man ſhould wiſh ot this! 
ſtruggle for, who wiſhes to have no Relation fall 1 
with Beings, or their Actions; or any Thing aba 
in Exiſtence? To wiſh that the Relation with wer! 
Things exiſtent ſhould continue, and to loſe ſtron 
Exiſtence at the ſame Time, is repugnant. P 
P. You ſhew extremely well, Matho, not Wil *PP< 
only the ſhameful Falſhood that lurks in the exiſt 
Soul of a Man, who ſhews a Zeal in propage- the | 
ting this Notion ; but the expreſs Contradic- ſire: 
tion that a Man ſhould be concerned for an) the 
Thing, whoſe greateſt Concern it is that be little 
himſelf ſhould be nothing. The greatck Goo 
Concern, I ſay; for if any other Concen the ( 
could be greater, that muſt be for Things in . 


Exiſtence: 


Books 
th the 
,ontra- 
> With 
IVE no 
It is, | 
Exiſt- 
what. 
than 2. 
2N after 
ſhes to 
„ Or for 
Ir even 
any E- 
Nature: 
about, 
is Life, 
Being, 
Deſire 
r other 
herwile 
viſh or 
elation 
Thing 
n With 
to loſe 
1ant. 
ho, not 
3 in the 
ropaga· 
itradic- 
for any 
that he 
greateſt 
?oncerl 
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ſence : 


Coſmotheoria Puerilis. 


Exiſtence: Non-exiftence has no Concern 
belonging to it. And if he had a greater Con- 
cern about Things in Exiſtence, he muſt, by 
the Exceſs of his two Deſires, wiſh to exiſt 
himſelf, that he might contribute his Endea- 


| yours, or participate the Pleaſure of the Suc- 


ceſs. You remember the laſt deſperate Com- 
fort of the Carthaginian Queen; Omnibus um- 
bra locis adero; No Man ever wiſhed to 
be totally extinguiſhed in Death, who had a- 
ny Concern about poſthumous Events. | 
M. I remember likewiſe the Story, how the 
Shame of being expoſed naked after Death 
hindered the Mileſian Virgins, I think, from 
putting an End to their Lives, when nothing 
elſe could. Nor can I conceive how any Per- 
ſon could throw aſide all Concern for his poſt- 
humous Reputation. Which ſhews, not only 
that he does not wiſh, but that he does not 
ſuppoſe he ſhall be quite extinguiſhed in 
Death. And though it - ſhould be ſaid, that 
this is but a groundleſs Prejudice which Men 
fall into, yet it ſhews that the Deſire of being 
always Something, and the Preſumption that 
we ſhall always be Something, is ſo much the 
{tronger. FUND UL 9004 
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P. The Diſingenuity of theſe Men's Zeal | 


appears alſo from thence, Maths, that Non- 
exiſtence is really nothing, and ſo cannot in 
the Nature of Things be the Object of De- 
ſire: All the Objects of Deſire lie clearly on 
the other Side. It may be faid, it can as 


little be the Object of Averſion; but the 


Good it wouldideprive us of makes it as much 
the Object of Averſion, as a real Evil can be. 
M. The Conſequence is plain; | 
P. Since therefore we can only deſire _ 

| thing 
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The tenth hing real, that is, Exiſtence and Pleaſure; 


Conference. 
— — 


ſince this is the Law of our Nature, and equi 
to a phyſical Neceſſity; we cannot be ſo con- 
ſtituted by the Author of our Nature, as ne. 
ceſſarily to deſire one Thing, and be deſignel 
for another, which is the direct contrary of i. 
Had we no Deſires at all, or rather were we 
cloyed with Exiſtence and diſguſted with Hap- 
pineſs, that would ſhew that we were deſign- 
ed for utter Extinction: But it 'is. repugnant 
that Happineſs ſhould be diſguſting, or other 
than the Odject of Deſire. ont & 
M. From what you ſay it ſeems to folloy 
(and I ſee it muſt), that Miſery and Pain are 
the only Objects of Averſion in the Nature 
Things. $991 3.4, oh 085 
P. You are very right: And from this + 
gain it will likewiſe follow, that they only, 
who fear the bad Conſequences of a mis-ſpent 
Life, can wiſh for a total Death. And thiz 
when you have examined Things on all Side, 
you will find to be the only Caſe wherein it 
is poflible to wiſh to be utterly cut off: But i 
is in vain; the Law of our Nature is as in- 
mutable as Fate. Puniſhment is as unavoii- 
able in the one Caſe, as Happineſs is certain i 
the other. — This likewiſe is poſſible ({ 
perverſe is Man!) that ſome may ſtrongy 
contend for the Mortality of the Soul, out d 
Vain-Glory; though at the ſame Time ther 
Nature ſhrinks back at the ſerious Thought 
of it. And though ſome ſhould: puſh this Ab 
fectation ſo far as to make ii A Point of Ho 
nour, to appear: conſtant; tyotlis laſt, for Fer 
of bringing a Diſrepute upon ſtheir Charadt, 
or their Principle (as is reported of the famou 
Atheiſt. Spineza;) yet this ſhews- * 
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leafure; i ſiſtency of their Thoughts, of rather the Per- The teath 
nd equa verſeneſs and Diſingenuity of their Hearts, to CO 
fo con. pretend a Concern for their Reputation, and a © 
„as ne: Fondneſs of being nothing at the ſame Time. 
deſignel So that there is nothing but Perverſeneſs and 
ry of i. Contradiction on this whole Side of the Que- 
were we ſtion. | | 
th Hay: M. Thoſe Men, I think, affect the Reputa- 
> deſign- tion of Parricides, or of a Crime for which Lan- 
pugnant I gu2ge has not a Name; who place their Zeal 
or other in ſhewing that the rational Soul muſt be cut 
5 off, and that there is not a Deity to govern 
to folloy WI the World. If this were Matter of Triumph 
Pain ze to them, what is it that could be Matter of 
Natureo WW Grief and DejeQtion ! | 
1 this 2 CLII. P. On the other Hand, Matbo, 
wey only, we might obſerve that, as it draws near to the 
nis-ſpent brute and unthinking Nature, not to defire 
\nd thi, the Continuation of Exiſtence, ſo the greateſt, 
all Sides, the beſt and moſt virtuous among Men have 
herein it WI fbewn the moſt ardent Defire for the Immor- 
F. But k tality of the Soul. This is the Spring of all 
is as im the virtuous Actions in Life. No Man ever 
unavoil: . died in the Cauſe of Virtue and Liberty, for 
certain it the Sake of Truth, in Defence of his Coun- 
offible (h try, or on the Account of Pofterity ; who had 
\ ſtrong not Immortality in ſome Senſe or other before 
Il, out d his Eyes. Cicero ſays, Nemo umquam ſine mag- 
ime thei na ſpe immortalitatis ſe 1 Ferret ad mor- 
Thougbe e n. He obſerves that Themiſtocles, Epaminon- 
2 this Af das, all the great Men of Antiquity, and he 
t of Ho himſelf, needed have given themſelves no 
for Fer Trouble for the Sake of the Commonwealth; 
Jharactes but adds, Sed neſcio quomedo inhæret in 
ie famou mentibur quaſi ſæculurum quoddam augurium fu- 
be Incor i rum; idque in maximis ingeniis, aliiſſimiſque 
ſiſtenq mis, & exiſtit maximè, & apparet. facillunt : 


Dus 
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Nuo quidem dempto, quis tam efſet ament, gu 
ſemper in laboribus, & periculis viveret? Wh 
do we ſo ſtudiouſly provide for our Children, 
but becauſe we think the Relation between u 
and them is to laſt after Death, interminately 
No Man fixes a Period to his Views in this 
Caſe. We endeavour by great and noble Ac. 
tions to deſerve well of our Country; not be- 


- cauſe we wiſh ſoon to be cut off from the Na. 


ture of Things; that would be the Source of I. 


difference, of Neglect, of Selfiſhneſs ; but becauſe 
ve preſume we ſhall ſome Way or other ſtil 


have an Intereſt in the Welfare and Proſperity 


of theSurvivors. It is from this ſecret Spring 


that the Legiſlator invents and digeſts ſuch a 
Syſtem of Laws, as he thinks may be eternal. 
He adopts the whole Common-wealth for his 
Off-ſpring, and upon that Account never pro- 


poſes an End of the Relation between him and 


them, more than a Parent does with Reſped 


to his Children. He provides as far as human 


Foreſight can, a Remedy againſt every Emer- 
gence or Accident which he fears might prove 


fatal to the Community; and figures to him- 
ſelf, in the ſecret Workings of his Mind, their 
thriving and flouriſhing . in Ages to come, 


without any Bounds to the pleaſing Proſ. 
pect “. I need not purſue this Subjed 
* Theſe ſeveral Notions will be allowed to be more authen- 


tick, when it is known they are Cicero s. His Words are, 


Maximum verò argumentum eſt, naturam ipſam de immoitz 
litate animorum tacitam judicare, quòd omnibus cuiz ſunt, & 


marxrimè quidem, quæ poſt mortem futura ſunt. Serit arbors, 


quæ alteri ſzeulo profint, 


| quid ſpectans, niſi etiam 
poſtera ſzecula ad ſe pert nere? Ergo arbores ſeret diligens 2. 


gricola, quarum aſpiciet baccam ipſe numquam. Vir magnut 


leges, inſtituta, rempublicam conſeret. Quid'procreatio libe- 


rorum, quid propagatio nominis, N filiorum, quid 


% 
” 


te ſtamentorum diligentia, quid ipſa ſepulchrorum monuments, 


quid elog'a fignificant, niſi nos futura etiam cogitare ? Heu. 


farthre 
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u, ou farther for you, Matbo, your own future Ob- Thetenth 
WIH¹bervation will ſhew you, that the Deſire of Conference. 
nildren Immortality, in ſome Senſe or other, is he 
yeen u Source of every great, every brave, and gal- 
nately ? MI lant Action among Men. Read ancient 


in thi WI Hiſtory, conſider the preſent” Times, look into 
ble Ac. the Works of the Learned, fix your Eyes on 
not he. all the greateſt Examples on every the moſt 
the Na. confpicuous Perſon ; you will find all full of 
e of h. this Spirit, and ariſing from this Deſire. - 
becaue BY 7. What you fay gives me a different 
her ſtil MI Proſpect of Things from what I had before. I 
oſperity begin to ſee that the Deſire of Immortality in 
t Spring MI ſome Shape or other, or perhaps under ſome 
s ſuch a WM Diſguiſe, is the great Principle that animates 
eternal, human Life: Or rather I ought to have ſeen 
1 for his it before, when I ſaw that the Deſire of Ex- 
ver pro. iſtence is the Foundation of all our other De- 
him and fires, and of all our Endeavours. Hence the 
Reſpect I /710e/?, as well as the greateſt among Men, are 
3 human Wl conſtantly puſhed on by this Principle; ſince 


7 Emer- all the Proviſion that is made for Life, is plain- 
1t prove I |v an Endeavour for the Continuation of Ex- 
to him- Wl iſtence, and not with a View to put an End 
ad, their WI to Being. | 

> come, P. The Obſervation is very juſt. The 
g Proſ. WF Principle of Self-Preſervation always works 
Subjec for the Continuation of Exiſtence, and in a 
re authen. i refecting Being formally extends to the Deſire 
ords are of Immortality; which therefore cannot be 
t sont, + found in the brute Nature. This Deſire may 
rit arbors, often degenerate into a Vice, as when we 
Ne think we can never make Proviſion enough 
ie mem WY for the ſenſitive Part of our Nature: It is 
reatio lib WJ then under a Diſguiſe, but ſtill it is at the Bot- 
iorpm, ef tom. The Deſire is ſtill good in itſelf, and 
e ? uſed, neceflary to our Nature: But Reaſon then is 
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it ſtrikes out of the common Road, it become 


ments, Pyramids, Pictures, Pillars, Inſerip 


M 4 7 HO: or, The 


made the Slave of Senſe, and perhaps the In- 0 
ſtrument of Vice. In ſhort, Matbo, This wi. in. 

ginal Defire ſhoots out into a thouſand diffe- witl 
rent Forms of Action: In the ordinary Ef. preſ 
forts of Life it is leſs taken Notice of, becauſe 175 
every one purſues the ſame Track; but where of t 


remarkable. Conſider how many different 
Ways Men have taken to. preſerve their Me. 
mory when gone. Every one who has Pw 
er, or Money, or Genius, falls on ſome Mean 
or other, to inform Poſterity, that ſuch a Per- 
ſon once exiſted. Et quatenus nobis d. 
negatur diu vivere (ſays Pliny the younger) 1. 
linguamus aliguid, quo nos vixiſſe teſtemur. 

AT. It is ſo; Men have contrived ſome 
Sort of a Way to ſurvive themſelves in Brak 
and Marble; in Books, Buildings, Mon» 


tions, and many more Ways than I can name In 
What would not Men give for Exiſtence itſch, i p. 
when they endeavour to preſerve the bare Me Re 
mory of having exiſted- with their utmoſt I- De 
duſtry ! For it is certain that all Deſire of pol. 25 
humous Praiſe and Reputation proceeds fron on ti 
a Deſire of poſthumous Exiſtence, if I mig. | 
uſe ſuch an Expreſſion. dei 
P. And in this Reſpect, thoſe very Ma  ; 
who boaſt the Happineſs of being utterly ul _ 
off, ſhew themſelves equally induſtrious wil raus 
others; whereby their Candor and Ingenuiſſ on D 
may be judged of“. The Atheiſt is forme — 
| | | « Aute 

: qu'ut 

Thus Lucretius, 7 — bles e 
Avia Pieridum peragro loca, nullius antè les 
Trita ſolo; juvat integros accedere fontels; lebre 
Atque haurire : Juvatque novos decerpere flores, recon 


Inſignimꝶ 
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This in Oppoſition to his own Principles: He burns The tenth 
10 ai. with a Deſire of poſthumous Praiſe, as well as Conference. 
ge preſent Admiration : He writes, diſputes, pro- * 


wary — pagates his Principles: He cannot diveſt himſelf 
1 9 of the Deſire of Exiſtence: No Man ever got 
A. above that Deſire, except in the particular 
Na Caſe I mentioned to you. Therefore it is a 
ieir Me. fallacious Argument in a late famous Apolo» 
W 0 giſt for Atheiſm, to tell us how many great 
8 3 and learned Men have been Atheiſts*, Were 
Oni it ©, their Learning could be no Plea for 
ads Fa their Principles ; more than this Author's is 
ver) „or the Defence he makes for them : But in 
S | "WH Truth Learning and Knowledge never made 
od tend a Man an Atheiſt, nor never will. It is an ea- 
in Brac 7 Thing to doubt, or deny ; and it is Igno- 
Mon. WM "nc only of Nature can make a Man do ei- 
: Inſerp ther in this Caſe. | 
AN name. Infignemque meo capiti petere indè coronam, 
nce itſel Und: priùs nulli velavint tempora Muſæ. 
f Primùm quod magnis doceo de rebus; & arctis 
bare Me. Relligicnum animos nodis exſolyere pergo : 
tmoſt In- Deinde, quòd obſcura de re tam lucida pango 
re of pol. Carmina, Muſeo contingens cuncta lepore. 
pe Lib, 4. Ver. 1, The Author here builds his immortal Fame 
17 oy on the Doctrine of Annihilation . 
f I mig | | 
; Mr. Bayle, when he would ſhew us how conſiderable A- 
theiſm is, ſays - Que fi, fans repeter tous les examples 
very Ma que j'ai deja rapportez ou dans mes Penſẽes Diverfes, ou dans 
itterly cu mon Dictionaire, je vous nomme ſeulement quelques - uns des 
jous Wit modernes, que l'on accuſe d' Atheiſme, un Averroes, un Calde- 
1 I | rinus, un Politien, un Pomponace, un Pierre Bembus, un Le- 
Ingenult on Dixieme, un Caidan, un Ceſalpin, un Taurellus, un Cre- 
is forme monin, un B:rigard, un Viviani, un Thomas Hobbes; pour- | 
oo "<z-vous croire avec le Pere Rapin qu'il n'y a qu'un petit q; 
Auteur de ſonnet. ou de madrigal, qu'un Debauche, 0 
qu'un Cour tiſan, & qu'unne femme galante qui ſoient ſuſcepti- 0 | 
bles de ' rreligion? Peut-on caracteriſer ainſi les Philoſophes, ql! 
lei Medieins, les Mathematiciens, les Humaniftes les plus ce- 1 
lebres ? Continuat. Des Penſ. Diverſ. F. 18. It could never 'Y 
res, recommend Awarice, or any Vice, to tell what Numbers bad „ 
Inſignia been addicted to it. e | 
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CLIII. A. From what we have ſaid it WM ſup 
eaſily appears what the World would come / 
to, without this enlivening Principle. 
F. The Affairs of Men could not then long Co 
ſubſiſt. Had they a contrary Defire, every ¶ we 
one. would inſtantly ruſh upon Death as the an 
likelieſt Means to get out of Being : And there 
muſt be an End of the Species at once. Or, Wl thi 
had they no contrary Deſire, but an Indiffe- WM fee! 
rence whether they exiſted or not, whether nev 
they were ſomething or nothing, all the Endea- WW bea 
vours in Life muſt inſtantly ſtagnate, and in tio! 
a little Time utterly ceaſe, No Man woull the 
act without a Motive of Action, having no- pec 
thing deſirable, nothing worth while, to puis 
him upon exerting his Powers. If the Con- to 
tinuance of Exiſtence were not a Motive Ha 
you ſaid before) nothing elſe in Nature coul / 
M. This affords us a compendious View dM Far 
what we ſaw before only in Parts; name, ſl thai 
That this Deſire of Exiſtence is the only Spin dou 
of all the Induſtry in Life; and therefore end 
only of what we do for ourſelves, but of Ma 
generous Actions we do for others. If of 
would do no Action:without it, it muſt be HA 
Source of the one Sort of Actions as much ail be 2 
the other. eee d deer 1 
P. You are right. We ſaw this Truth H <*'v 
fore, by Way of Induction, or an enumeratil Fou 
of Particulars : And now we ſee it by a c vole 
trary Sort of Argument. The Deſire of I Vir 
iſtence in a Reflecting Being is never boundeſiinde 
but (as has been ſaid) extends itſelf form and 
into the Defire of endleſs Exiſtence. M Stru 
having this endleſs Deſire, is ſuſceptible of tit 


Affection in his Nature which we call Hm 
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Jeeive, that thoſe Philoſophers, who lay the 
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, and which may be explained by Fellow- ——_ 
ſteling, or Compaſſion. All Sympathy therefore , 
ſuppoſes the feeling firſt in ourſelves ;- or Fel- 
lnw-feeling is founded upon Self-feeling. 

M. I conceive it: Sympathy muſt be a 
Contradiction without this x as if it were ſaid, 
we felt the endlefs Deſire of Exiſtence with 
another, which we do not feel with another. 

P. From this Sympathy then (which is 
thus founded on the previous Deſire, or Self- 
feeling) Man becomes ſocial, friendly, and be- 
neyolent: He exerciſes Acts of mutual For- 
bearance, he defers the immediate Gratifica- 
tion of his Pleaſures, and undergoes Pain for 
the Sake of others: Becauſe in this large Proſ- 
pect, (and in this Proſpect only) he ſees there 
is Room for the rational Deſires of all Beings 
to have their full Conſequence, and- for the 
Happineſs of all to be made conſiſtent. 

M. I am in love with this Deducion ; one 
Part of it falls in naturally with another, ſo 
that it ſeems firm and compact. And it is 
doubly agreeable to ſee, that this Deſire of 
endleſs Exiſtence, ſo ſtrong in the Nature of 
Man, is the Foundation of all ſocial Virtue; 
of all great, brave, and generous Actions. 
A Paſſion ſo predominant in our Nature mult 
be good in its Conſequences. i 

P. After this therefore you will eaſily per- 


Foundation of Virtue in the ſocial and bene - 
volent Nature of Man, or in the Beauty of 
Virtue, or the Harmony of virtuous Actions, 
independent of the Immortality of the Soul, 
and without any Regard to ourſelves, raiſe a 
Structure without a Baſis. If a Man be in- 
different about being Something or Nothing, he 
| 1 would 
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The tenth would hardly exert thoſe Efforts out of Bene. 


Conference. volence to others, which he would not exe : * 
— for the Sake of his own Being: Or the Exiſt | as 
ence of others could not be a Motive of Action 4 re 
to him, if his own Exiſtence were none. Lad 
AM. This is very true: But their Structure tue. 1 

ſeems chiefly without a Baſis in this ReſpeR, wile 

that Man could have no Benevolence, or Sym- ſelf 
pathy, without a Self- feeling“. Thus they lenth 
lay the Foundation af Virtue in the Beneyo. us, le 
lence of Man, but they leave this Benevo- «bt 
lence without a Foundation: Therefore they Con 
leave Virtue without a Foundation. P 
P, Or we may conſider the Caſe thus, if Tha 
Benevolence be our Duty, it is but our Duty the < 
in Conſequence of Exiſtence, and not in Con- not 
ſequence of being Nothing. As Benevolence we | 
therefore ſuppoſes Exiſtence, it ſuppoſes our ing 
Endeavours for the Preſervation of our own be i 
Exiſtence, or a Love to ourſelves in the firſt tenc 


Place ; otherwiſe the Exerciſe of that Virtue, ſ 
and indeed of all Virtue, becomes contradic- aT 


tory. 80 abſurd is it to make ſocial Virtue, aga 
or Virtue under any Denomination, indepen- ſelv 
dent of Love to ourſelves, or of Deſire of Ex- fide 
iſtence ! Me 

V. That is the Notion I had; ; and it gives den 
me the greater Satisfaction, as I find it ſo a- ane 
greeable to my Nature. cie! 

P. No Man therefore could die for his fur 


Country, or for the Sake of Virtue, without a wh 
Deſire of Exiſtence, at the ſame Time that. he 


ſux 
parts with Life: From which let the Conclu- * 
ſion be drawn. 4 0 dat 
We may obſerve here in 3 that the Goodnels of git 
God to his Creatures is ef a purer Nature than the Benevo- = 
Tence of Man to Man; as the Divine Bounty cannot proceed 
from a Fellow-feeling,- or Fellow-ſuffering, but is' * N 
free and gratuitous. * 


£ = ft * 5 * * o 
; » . 5 
— 
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Coſmotheoria Puerilis. 

11. O pleaſing Concluſion! It is this; The tenth 

The Exerciſe of Virtue proceeds on the Sup- Nee 
poſition that Exiſtence is not confined to Life, | 

or reaches beyond Death] From what you 

have ſaid, it is plain that the Exerciſe of Vir- 

tue, nay the Support of Society becomes other- 

wiſe contradictory. - The rational Nature it- 

ſelt, and the Practice of Virtue, leads us f1- 

lently by the Hand to this Truth, and lands 

us, lands the moſt illiterate virtuous Man, on 

a happy Immortality, without the Noife of 

Controverſy and Arguments. 

P. It is ſaid by a great Author, Matbo, 
That we ought to give up our very Being for 
the Sake of our Country. But firſt, Being is 

not a Thing ſo eaſily to be got quit of, though 
we ſhould be willing to part with it: Our Be- 
ing is not at our Diſpoſal. And then, if we 
be indifferent about Exiſtence or Non-exiſ- 
tence, that is, if we have no Love for our- 
ſelves, this can be no Virtue : We part with 
a Thing for which we have no Vatne. Where 
again we ſee that taking away Love to our- 
ſelves takes away the Nature of Virtue, Be- 
ſides, if this be a Duty incumbent on any one 
Member of the Society, it is a Duty incum- 
bent on every Member in it, to part with Being 
and for the Sake of what? The So- 
ciety conſiſts but of all its Members. It is ab- 
ſurd to make that the Duty of every one, 
which would ruin the hole It 1s fooliſh to 
ſuppoſe that the Non- exiſtence of any Being 
might be made the Condition on which the 
Safety of the Society depended: And it is beg- 
ging a material Queſtion . to . ſuppoſe that 


when a Man dies for his Country he becomes 
Nothing. | 
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The tenth 


HAT HO. or, The 


Conference. * All this IS obvious from what we have 
; — — N 


P. In fine then, as the Practice of every 


Virtue ſuppoſes Exiſtence, the Obligation to 


the Practice of every Virtue ſuppoſes, in the 
firſt Place, the Obligation to love and defend 
our own Exiſtence, to which you ſee we are ſo 
ſtrongly carried by our Nature, Hence the 
Beauty of Virtue, or Harmony of virtuous Ac- 
tions, or any other Pretence that can be devi- 
fed, could fix no Obligation upon us without this 
Foundation, The Notion that Virtue is its awn 
Reward hath been long boaſted : But this con- 
ſtitutes no Obligation. If a Man is willing 
to part with. the Reward, he will be under no 


Obligation to the Practice. The virtuous Man 


the ſame Time; the Attempt to make Intereſt 


rather will be moſt in love with Exiſtence, or 


Immortality; becauſe it is of more Value to 
him than to 'another : He will likewiſe do 
moſt for the Sake of it, and therefore be moſt 


ſocial and benevolent, for the Reaſons I juſt 
now mentioned; becauſe, on this Suppoſition, 
he ſees there is Room for all rational Deſires 
to be gratified, and the Happineſs of all to be 
made conſiſtent ; a Condition that cannot be 
met with again, if we exclude the Immorta- 
lity of the Soul. And to call this a ſelfiſh, or 
intereſted Scheme, by Way of Contempt, and 
the contrary Suppoſition, which muſt have 
very different Effects, the benevolent Scheme is 
(to ſay no more) a changing the Names of 
; + OR 3 3 
M. Since the Author of our Nature has ſo 
conſtituted the Actions of rational Beings, 
that the Man who acts moſt for his own In- 
tereſt acts moſt benevolently towards others at 


and 
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en | The tenth 
and Virtue claſh, or to ſettle them on ſeparat Conference. 


ition, 
eftres 
to be 
ot be 
orta- 
h, or 
and 
have 
me is 


es of 


Foundations, can never be juſtifiable.” 


1 PF LIM Rn Ni 
CLIV. From all this J am fatisfied, it muſt 


be a great Comfort to the Life of Man to con- 


ſider, that the Deſire of Immortality is the 


Source of all Virtue; that our Proſpect of a 
Futurity is our only rational Security at pre- 


ſent. A Deſire which has ſuch ſalutary Con- 
ſequences cannot be implanted in our Nature 


1198982 
3 


in vain, nor remain ' unſatisfied. But 


pray tell me now, is it poſſible that x Nation 


of Men denying the Being of a God, and the 


Immortality of the Soul, could ſubſiſt toge- 


ther in a Society, upon their own Principles ? 
This I the rather aſk, as the Thing ſeems to 
be ſuppoſed Fact; and yet, if we have reaſon- 


ed right, it muſk be impracticahle. 


P. This you may. eaſily fatisfy yourſelf 4. 


bout: For, if you temember, When we con- 
ſidered the neceſſary Exiſtence of a Deity, we 
found that a Being of infinite Power, Know- 
ledge, Goodneſs and Juſtice; or (to expreſs it 
in fewer Words) a'Being of infinite Perfection, 
was neceſſary ; fince a Cauſe without Power 


and Knowledge (that is an ignorant and im- 


potent Cauſe) could not have produced ſuch a 
Being, f #4 #1 8 £3#: ON R z | „ ; 
M. I remember it diſtinctiy; and there- 


fore, that an infinitely perfect Being muſt ei- 
ther exiſt neceſſarily, on the one Side, or im- 


ply a Contradiction to exiſt,” on the other; 
there is no Medium, ſince tlic Cauſe of ſuch a 


| 


Being is ſo ſtrongly repugnant. hee a, 
P. So we found it. The denying of 


ſuch a Being therefore is equal to affirming the 


Impoſſibility of Power and Perfection in any 
Degree ? M 5 A. It 
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The tenth 


— 


Fi...) Perfection be not neceſſary they muſt be im. 


not ſtart. up from nothing, or from their Con- 


NA THO: or, The 


M. It is: The ſame Argument repeated 
over again ſhews abſolutely, that if Power and 


poſſible in any Degree; becauſe: they could 


traries, which are only mere Negations. And 
then it ſhews that, if Power and Perfection be 
at all neceſſary, it muſt in an unlimited De- 
gree.: For, as Impotence and. Imperfe&ion 
could not produce Power and Perfection, no 
more could they limit theſe. Impotence, 2 
we ſaid, could do nothing againſt Power, not 
Ignorance againſt Knowledge. Therefore it 
is plain, that denying a Being of infinite her- 
fection is affirming the abſolute Impoſſibility 
of Perfection in all Senſes. * 
P. The Atheiſt therefore abſolutely denies 
the Poſſibility of Power, Knowledge, Juſtice, 
Truth, Goodneſs, and every Perfection; fince 
he does not leave a Difference in Nature be- 
tween Perfection and Im perfection. 
M. This is moſt unnatural and ſhocking 
Yet the Conſequence is pain. He takes a- 
way the very Foundation of Perfection, and 
therefore cannot leave a Difference between 
it and the Negation of it; for all is the Ne- 
r „ 
P. He takes away, by this Means, the Dit- 
ference in Nature between Juſtice and Jnjuſ- 
tice, Right and Wrong, Virtue and Vice, Truth 
„„ , ß 

M. He does indeed; becauſe Juſtice, 
Truth, Goodneſs, c. cannot be the Aﬀec- 
tions of ſurd Matter, Emptineſs, Chance, In. 
potence, Ignorance, or any thing he leaves in 
Nature. f ; 3 

P. From this then you may ſer, that a Na- 
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tion of Men denying the Being of a God, and The tenth 
the Immortality of the Soul, could not ſubſiſt Conference. 


together in a Society on their own Principles; 


their fundamental Principle, being deſtructive 


of all other Principles, takes away the Diffe- 


rence between Right and Wrong, Juſt and 
Unjuſt; in a Word, tears up all the Laws of 
Gvernment by the Roots. And though the 
groſs of Mankind do not go thus philoſophi- 
cally to work, to ſhew that the Difference be- 
tween Virtue and Vice is taken away by the 
Principles of the Atheiſt; yet (as all Men are 
inzenious enough to reaſon on the Side of their 
Inclinations, and the worſe their Inclinations, 
the more ingenious) they readily enough draw 
an equivalent Concluſion in Practice.“ If 
there be neither God nor Religion (ſay 
they) nor a future State, we may do what 
« we liſt : If we can by Force or otherwiſe, 
<« ſecure our ſelves from Men, who have con- 


« trived theſe Notions, all is as well with us 


as with others, nay better.“ Theſe are the 
parallel Arguments of every Ruffian, how ig- 
norant ſoever. There is ſuch a ſtrong Rela- 
tion in Nature between Juſtice and the Pu- 
niikment of Vice, that Atheiſm leads the moſt 
unlearned Mind. to the Proſpect of Impunity. 

M. "This is terrible Work ! But pray what 
ſays the Author, whom you called the Apo- 
logiſt for Atheiſm, to all this? | 


P. He makes no Difficulty to ſuppoſe, 


That Atheiſts might live together in Society, 
provided they had good Laws, and tlioſe ſe- 
verely put in Execution'; which he obſerves, 


is neceſſary in all Societies, as well as among 
Atheiſts*, | 


AH. On 
Mr. Bayle ſays (Penſẽ ·s Diverſes F. 161.) * Apres toutes 


cet remarques je ne ferai pas difficuliẽ de dire, i l'on veut 


% ſ iv oir 


* 


28 * un 
1 ; 
— . ” 4 - 
vor” r 


* = 
. O — —— 
R N r F 
is — — 
_ * 


—_ 
25 — 1) 
PS = 
> eng 


ron goroge — 
> 1-S 


2 — ww 


2 
- 2 


> , 3 
44 
. — 


2 — 2 
* . 
* - a7 


, , 
= - — I 1 Vos -, - 
: r 5 0 — — * * * : . 
ww © Fs L . : #4 
1 eee _— D BL oa — ay - g 
8 — — — > — a F + SOR 2 = — r as 1 e * 
by Bs "PI: © — 7 — + 1 * 2 — wy 260 y 7 od U . a _ 
+ - 3 J . «a _—_— + 3 ** ware — . 
x 3 * 1 8 A : rr — — 
: Php — ion l a . — * 75 2 4 . rr D 8 8 = \ 
DI — | \ i a — 


p þ 5-2 ge as pd 
6 e 8 
mt 3 af 
2 — ap. 


— — — =y 
SF otter 


N * 2 res 
— - Wiz; 3 Sa ont 4 1 


The tenth 


TY Perfection be not neceſſary they muſt be im- 


1 * oy 
2 7 F 
5 i — MY A - y : 9 * a 4 3 N . 9 
| : ®,' HIS. 5.4, + FO. n * * by 0 — A 
as) 1 3 W 2 — 1 — 2 e 8 12 a re 
þ by gn f . 1 85 n . 
SSN er pF : * y A 7 — £27» — 0 TC, 4 6. < TOS ” — bd Boo Be 3 
1 * N 0 N 2 3 £7 - ef e ”" "= Big 7 age po 3 7 vie 2 
e 9 OT hos! F % 2 $$ * e N LEE” > 
KS ad l " : C3 * 1 ** * 
8 4 By z . : . " „ 
1 — 3”) * 
wy by 4 . I « & 0 Y 
, - 8 


M4 T HO: or, The 
M. It is: The ſame Argument repeated 


poſſible in any Degree; becauſe; they could 


not ſtart up from nothing, or from their Con- 


traries, which are only mere Negations, And 
then it ſhews that, if Power and Perfection be 
at all neceſſary, it muſt in an unlimited De- 
gree: For, as Impotence and ImperfeQion 
could not produce Power and Perfection, no 
more could they limit theſe, Impotence, as 
we ſaid, could do nothing againſt Power, nor 
Tgnorance againſt Knowledge. Therefore it 
is plain, that denying a Being of infinite Per- 


fection is affirming the abſolute Impoffibility 


of Perfection in all Senſes. _ 3 
P. The Atheiſt therefore abſolutely denies 
the Poſſibility of Power, Knowledge, Juſtice, 
Truth, Goodneſs, and every Perfection; ſince 
he does not leave a Difference in Nature be- 
tween Perfection and Imperfetion.  _ 
M. This is moſt unnatural and ſhocking ! 
Yet the Conſequence is p'ain. He takes a- 
way the very Foundation of Perfection, and 
therefore cannot leave a Difference between 
it and the Negation of it; for all is the Ne- 
gation of it. p TEES - hg On 
P. He takes away, by this Means, the Dif- 
ference in Nature between Juſtice and Injuſ- 
tice, Right and Wrong, Virtue and Vice, Trut 
and Faſſhhood? _ ge 
NM. He does indeed; becauſe Juſtice, 
Truth, Goodneſs, &c. cannot be the Aﬀec- 
tions of ſurd Matter, Emptineſs, Chance, In- 
ence, Ignorance, or any thing he leaves in 
Nature. | 
P. From this then you may ſer, that a Na- 


on 
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peated tion of Men denying the Being of a God, and The tenth 
Er and the Immortality of the Soul, could not ſubſiſt Conference. 


could their fundamental Principle, being deſtructive 
Con- of all other Principles, takes away the Diffe- 
And rence between Right and Wrong, Juſt and 
tion be Unjuſt; in a Word, tears up all the Laws of 
d De- G;verument by the Roots. And though the 
fection groſs of Mankind do not go thus philoſophi- 
MN, no cally to work, to ſhew that the Difference be- 
Ce, as tween Virtue and Vice is taken away by the 
, nor Principles of the Atheiſt, yet (as all Men are 
fore it inzenious enough to reaſon on the Side of their 
e Per- Inclinations, and the worſe their Inclinations, 
fbility the more ingenious) they readily enough draw 
. an equivalent Concluſion in Practice. If 
denies there be neither God nor Religion (ſay 
uſtice, they) nor a future State, we may do what 
ſince « we lift : If we can by Force or otherwiſe, 
re be- <« ſecure our ſelves from Men, who have con- 
„ trived theſe Notions, all is as well with us 
king | as with others, nay better.“ Theſe are the 
kes a- parallel Arguments of every Ruffian, how ig- 
1, and norant ſoever. There is ſuch a ſtrong Rela- 
tween tion in Nature between Juſtice and the Pu- 
e Ne- niikment of Vice, that Atheiſm leads the moſt 
9 5 unlearned Mind to the Proſpect of Impunity. 
e Dif- M. This is terrible Work! But pray what 
Injuj- ſays the Author, whom you called the Apo- 
ruth logiſt for Atheiſm, to all this? 
3 P. He makes no Difficulty to ſuppoſe, 
uſtice, That Atheiſts might live together in Society, 
Aﬀec- provided they had good Laws, and thoſe ſe- 
e, Im- verely put in Execution'; which he obſerves, 
ves in is neceſſary in all Societies, as well as among 
Atheiſts“. | MH. On 
2 Na- Mr. Bayle ſays (Penſc-s Diverſes F. 161.) © Apres toutes 
tion ces remarques je ne ferai pas difficuine de dire, ſi l'on veut 


together in a Society on their own Principles 


4c iciycir 
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252 | MAT HO: or, The 
The tenth . On what Principles ſhould theſe Lay: 
| be founded? 0 
P. He does not ſay. | th 
M. They could not be founded on the A. 
theiſt's own Principles; for thoſe take away 
the Difference between Right and Wrong, and 
tear up (as you ſaid juſt now) all the Laws of 
Government by the Roots. 
P. Certainly they could not. | 
M. That is to ſay then, Atheiſts might 
live together in Society, provided they were 
forced to live contrary to their own Principles? 
Is it not ? >, „ 


©. It 18, | | han 

M. But who ſhould force them to live con- ciet 
trary to their own Principles? Or put the ow! 
Laws ſeverely in Execution ? For by Suppoſi- are 
tion, there are none except Atheiſts in the do- nith 
cict', Or does he ſuppoſe that they would hay 
chooſe the chief Magiſtrate of a different Per- me 
ſuaſion, and give him an armed Force ſuff- a 
cient to oblige them to act contrary to their . 


own Tenets ? WM 
y P. He does not conſider the Thing in that Or 
ight. „ „„ \ 
M. How doth he conſider it then? Does lief 
he ſuppoſe that they would ſo far relinquiſh 


their own Scheme, as to borrow the Laws MW tu 
ec ſcayoir ma eonjeQure touchant une Societe d' Athees, qu'il i 
„% me ſemble qu a I &gard de mœurs, & des actions civiles 70% 
elle ſeroit toute ſemblable à une Societe de Payens. Il y in 
4c faudroit à la veriie dis Loix fort ſeveres, & fort bien execu - f 
4 tees pour la punit on des criminels. Mais n'en faut · il pat * 
C par tout And again (Y. 172.) On voit a cette Pe 
„ heure, combien il eſt apparent qu'une Societe d'Atbeu or 
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. pratiqueroit les actions civiles & morales, auſſi bien que les 
pratiquent les autres ſocietez, pourvũ qu'elle fit ſe verement a\ 
cc punir les crimes, & qu'elle attachat de l'honneur, & de I'in- 
4% famie A certaines choſes.“ Could Vice be branded with 
greater Iifamy than at preſent, when the national Principle 
denied the Difference between Virtue and Vice? 
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2 
Laws of their Neighbours, who own God and Re- The tenth 
5 ien; | | erence. 
P. He enters not into the Diſcuſſion of any das 
he A- of theſe Particulars. „ 
away M. This ſeems to be a notable Piece of So- 
7, and ohiſtry. A Society of Atheiſts could neither 
aws of get a Syſtem of Laws at firſt; nor could theſe 
Laws, though once eſtabliſhed, be put in Ex- 
| ecution, but in Contradiction to their own 
might Principles. h 1 | 
were P. He ſuppoſes the Ax and Gallows would 
Ciples? do all. | N Sh | 
5 M. The Ax and Gallows might head and 
hang: But he can never ſuppoſe that the So- 
e con- ciety could have a Right to puniſh, upon their 
ut the own Principles, ſince all Actions, by theſe, 
ppoſi- are equally good, or equally bad. And to pu- 
he do- niſh on no Principle-is Murder. If they could 
would have no Laws, they could have no Puniſh- 
it Per- ments a Jett. ·⁊ x 
> ſuffi- P, They might agree to this pity, wry 
their M. Under what Sanction? for an Oath has 
no Signification on the Atheiſt's Principles. 
n that Or what Security could Men give, that they 
* would act contrary to their Principles and Be- 
I left TT ED 13 
nquiſh P. The Thing indeed is repugnant in Na- 
Laws ture. They could come under no poſſible 
, Obligation of obſerving the Conditions agreed 
5 upon, except their own Intereſt : And Inte- 
civiles reſt would be as great an Obligation for break- 
g 8 ing the Contract, as for obſerving it.— This 
at-il pa whole Affair, Mathe, has quite another Aſ- 
I cette pect, when conſidered narrowly, than when 
— only looked upon at a Diſtance; nor are we 
erement aware how much Society owes to Religion. — 
Gel M. How could a Judge determine between 


rinciple 


contending 


r 
. 
= . b . 
gy - 7 * 
N F 
o ot 

L N 1 

\ . ; 

44 * 1 
P . 

+ nel 

T7 4 * 

ny r * 

1 * 3% 

ud, ? IR - 

1 1 i 

1 | \ 
* 

\ } Tf ö 
1 
[7 * * 71 
hg 
WM bB 
_ 

. 1 
. $4” 4 

» 7 1 th. 

9 
13 

1 

3 11 4 'S 
A bs 

r 
XI. N 
» + ©. £ 
_— 
— +. 
q ' 

'q [ 4 
5 A 

y is ” 

1 wm 

"* $3 

F "1:29 

15 p 
_ 

AL $ 

* 1 1 

ial F ' = 
We 

495 4.4% 
YM 

* oo 
4 10 * 

"BUY 
[44 ; « 
* 14 1 
r 
NN | 

1 1 

* 

. 0 2 
. ö 

. 
2 4 | 
7 
0 i 7 
f iN) * 
* * 
- ? : : 
5 4 * - 
- 1 > 
* - p 
- 5 . \ 
* * Py 
* NN 4 

_, 
_. 7. 

| A 179 

1 
0 n 
F X 1 

* d E 7 
The f * 
S_—_ 

* "IP 3 +2 

WAP | 
N 
14 9 x 
3 3 19 OS. 
* . * 
oy ht I $] 
A * uf 
wel at 
o if N 
n 
„ 
4 * I . ? 
18 
——_— 7 

, i is * 
Rs CE 
W 2 
* © 3 q 
a 1 of vo. 'Y : 

_ 1 5 
, 1 4.2 : 
, 5 b 
oF 
* _ i 
= 7. 
? S 
1 * 
. * . 5 
8: $1} 
4 * 
1 
—_— 
/ 1186 5 hp 
=. 4 
—_— -” 
_ 
7 1 
* 4 
* : N { 
by 3% þ * 
„ 
, = 
7 

At * 

1 . 4 7 0 
„ ' 
<0 

y 
ke", | 
© p 
* 
* 
* 
4 * 
1 4 
Lou 
129 
1 ; 
＋ 
1 
1 
13 
a1 
» bs 


K. 

4 
(of 
HY 

* 
1 . 
1 

1 

'Y 
b 5 

7% 
x 3% 


"4 e 
U 4% 
l 9 
1 ' 75 
þ a 


254 


The tenth 


Conference. 


* 


M ATHO: or, The : 
contending Parties? Witneſſes could deter- 
mine nothing : An Oath is as ridiculous in 
this Caſe, as the former. Men could not 
ſwear by God, who deny there is a God ; nor 
by their Faith, who believe nothing; nor on 
their Truth, who deny the Difference be- 
tween Truth and Falſhood.— By what fort 
of Engagements could a Man be bound to a- 
nother for the Performance of any thing? 
Why ſhould one Man believe another, if it 
were that other Man's Intereſt to -deceive 
him? Or could Men become more honeſt, be- 
cauſe they believed nothing of God, Religion, 
and a future State *— Muſt the Society always 
be in a State of War with their Neighbours ? 
For we cannot conceive how they ſhould enter 
into Treaties, or Alliances of any Sort. 
What is ſaid to all this ? ns 
P. Not a Word by this Author, whateve 
may be done by others. «i 
A. Have you any thing to ſay to it? 
P. I foreſee what Anſwers you would 
make; ſo tis needleſs to ſpend Time: Only 


CLV. You take no Notice of the Obſerva- 
tion, that Laws are as neceſſary in every So- 
ciety, as they would be in a Society of A- 
theiſts. „„ erun RT 0 
M. Not ſo neceſſary, I hope. But 
on what Principles are theſe Laws founded ? 
— Or what ſort of Actions are they de- 
ſigned to reſtrain ? If a Man feals, murders, 
ſwears falſely, he acts againſt his own Profeſ- 
ſion; he acts, I ſuppoſe, conſiſtently with 
Atheiſtical Principles: Is it not lo? - _ 
P. Undoubtedly : For if the ſame Man 
were an Atheiſt, he could not act better, " 

SY — 6% 08 
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5 Coſmot heoria Puerilis. > 
deter- cauſe he had not good Principles; but might The tenth 


Conference. 


ous i act worſe. ng 
* M. Would any Vice in Life ceaſe, if Men . 
-3 Nor became Atheiſts ? 5 r ge 
zor on P. The ſame irregular Paſſions remaining, 
* be- Vices muſt then be multiplied: For good 
at ſort principles are of great Service to Society. 
to a- M. All Laws whatever then, for the Su 
hing? port of Society, are made againſt Atheiſtical 
if it Principles and Practices. As theſe Principles 
eceive would tear up Laws by the Roots, all Laws 
t, be- are levelled againſt them. And is it not a 
Igion, fallacious Way of Reaſoning, ſince every 
Iways where there is a Neceſſity for Laws to bear 
ours ? down the Practices ariſing from Atheiſtical 
enter Principles; ſince both the Laws, and the 
3 Profeſſion of contrary Principles, can hardly 
reſtrain theſe Practices; that therefore a So- 
itever ciety of Men, Raving no other Principles, 
might ſubſiſt by good Laws 'impartially exe- 
gn cuted ? © © a n . 
would P. I do not pretend to defend this Au- 
Onhy thor; yet he has a Salvo for the Difficulties 
you: m/ 55 ets.) | 
erva- M. What is it? e 
y So- P. Being preſſed with theſe Abſurdities, 
ff A- he retreats to another Defence. He owns 
=. Atheiſts could not live according to their own 
But Principles, but contends, that Men do not 
ded ? act according to their Principles. - 
y de- A. According to what elſe ? 
ders, P. He avoids being particular; but from 
ofeſ⸗ comparing ſeveral Places together, it may be 
with gathered, that he means, Humour, the pre- 
eee vailing Mode, a particular Paſſion, Defire "4 
Man LY Tilt dg Hy Praiſe, 
be- | + 


8 MAT HO: or, The 


The tenth Praiſe, Interet; with other Motiv 
Conference. ki ae, k 1 8 & of the 


1 M. Does he make ſuch Things the Rab 
of Action? 


P. He ſays, Men make them the Rule of 
their Actions. 


M. And thence La infers; that the. Atheiſt 
needs no Laws at all ? 


P. That is the only Inference that could 


ſerve his Purpoſe: But he avoids ſuch an open 
Abſurdity. 


V. This is almoſt 3 Belief ! 12 Tha 
there is no Need of Laws at all for his oi 
of Atheiſts : This will do the Buſineſs, Nor 
are Principles neceſſary in any Society: If 
this. be a good Reaſon why a Nation of 
Atheiſts ſtood. in Need neither of Principle 
nor Laws, it will be a Reaſgn for all Societe 
whatever, Bu t (not to take Notice that Hy 
mour, the 2 Cuſtom, Paſſion, or pri 
vate Intereſt, are ſtran ge Things to truſt the 


Intereſ 
* Mir: Bayle, ſpeaking of an Abthbe who had ſhewn that, 
on Atheiſtical Principles, Reaſon, civil and natural Obligi- 
tions, Juſtice and Virtue, were only but Words void of all 
Senſe, adds 40 II. le prouve fort judicisuſement; ; mais 
© parce qu'il n'a pas pris garde à une Choſe que je trois avoir 
Be demontree, ſcavoir- que les hommes ne ſuivent Pas 
<< principes, on lui peut objeQer avec. raiſon, qu'il n'a rien 
<< prouve dens cet endroit- Ia,“ 5 181. Ar d again, 8 176 — 
« Car 8'il eſt vrai que les perſuaſions generales de I'efpait ne 
"© ſont pas le reſſort de nos actions, & que &eſt le tempen- 
4 ment, la coutume, ou quelque paſſion particuliere qui nous 
«« determinent, il peut y avoir une diſproportion Enorme en- 
ce tre ce que l'on croit, & ce que Pon fait. — And in ano- 
ther Place, having reckoned up a great many Actions, which, 
he ſays, a Society of Atheiſts would obſerve, he aſſigns this 
Reaſon for it. — ( Soit parce que le defir d etre loiics les 
% pouſſeroit à toutes ces belles aQtions, qui ne ſgaurolett 
% manquer d' avoir Papprobation publique; ſoit parce que le 
% deſſetm de ſe menager des amis & des protecteurs, en cas de 
dbeſoin, les y porteroit. —S-\ 172, 
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Totereſt of a Society to) his Reaſon itſelf ſcems The tenth 


to me as falſe as any thing can be: For what- , 
ever a Man acts from, that is his Principle of 
Action. e 

P. You are certainly in the right. If he 
had ſaid, Men do not act according to their 
Profi ſion, there had been but too much 
Ground for the Obſervation: But a Man ne- 
ver acts contrary to his Principle; the Mo- 
tive of Intere/t, Praiſe, &c. is the Principle of 
ſuch Actions as proceed from them. The 
Profeſſion of a Pick-pocket is Honeſty : But it 
would be ridiculous to ſuppoſe, that he had 
an honeſt Principle. Therefore it is of the 
greateſt Importance to Society, that Men's 
Principle be juſt and rational. Principle is 
the Source of a thouſand virtuous Actions, 
the Practice or Omiſſion of which the Laws 
could neither enjoin nor - puniſh. Would 
Men act according to right Principles, the 
Laws would have little to do. In a Word, 
there is .as great a Difference between one 
who acts right for fear of the Laws only, and 
one who acts right from Principle, as between 
a cunning Rogue, and an honeſt Man. 
But I hope we have now done. 

M. Pray don't be ſo impatient. 


CLVI. One Particular occurs to me, which 
I wiſh this Author had conſidered ; namely, 
in what Manner a Society of Atheiſts were to 
breed up their Children : Whether they were 
to diſcover to their Children their whole 
Principles at firſt ; that there was neither a 
God, nor Religion, nor a future State ; that 
whatever they might hear ſaid concerning the 

| | Creation 
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The tenth 
Conference. 


Atheiſm is conſiſtent with Society, ought to 


| MATHO: or, The 
Creation of the World, the Government « M. 
an Almighty Being, Puniſhment of certain Ac. and t 
tions in and after Life, &c. were but mer, unive 
Fictions: Or, that Parents might have their I dur 
Children more obedient and tractable, if they i not 
were to educate them in the contrary Belief, Ml Socie 
For, as far as I can ſee, there are unanſwerz. WM hearc 
ble Difficulties, let us make which of the dup- Nati 
poſitions we pleaſe ? Athe 


P, He ſays nothing concerning that Mat. one 


ter. | neve 


M. Then he has conſidered his Subject I Para 
very lamely. One who would ſhew that 


conſider all Things neceſſary to the Conti- F 
nuance of the Society : And there is nothing thot 
more eſſential to- this, I believe, than the Wl Ati 
right Education of thoſe who are to conſti- / 
tute the Society after we are gone. Or 1 
perhaps you are amuſing me all this while cha 
with an imaginary Author; ſince it is hardly Hu 
to be ſuppoſed, that any Man would throw (w] 
out ſuch filly ſophiſtical Stuff, and ſo pernici- or 
ous too in its Conſequences. | Pri 

P. I am not amuſing vou. You cannot At 
converſe long in the World, till you meet Fo 
with the Book, or perhaps have it recom- of 
mended to you. And whatever Stuff th of 
may be, or however lamely the Author may 8'\ 
have treated his Subject, he hath filled three )“ 
or four Volumes with it. 1 | &. 

A. On what Pretence? . C 


P. On the Diſcuſſion of this remarkable de 
Point, That Atheiſm is not fo bad as Superfli- K 


tion. 
| M tl 
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M. The whole Deſign ſeems to be abſurd, The tenth 
The Atheiſt is the Oe, 


and the Handle affected. 
univerſal Parricide=——of God and Man, if 
] durſt ſo ſay; at leaſt in his Intention. It is 
not the Tendency of Superſtition to ſubvert 
Society 3 if I remember rightly what I have 
heard concerning the Agyptians and other 
Nations. But let it be as much worſe than 
Atheiſm as he pleaſes ; it no way alleviates 
one bad Thing, that another is worſe. ' It 
never came into any Man's Head, to run a 
Parallel between a Murderer and an Incen- 
diary ; or to extenuate the Crime of the firſt, 
becauſe ſomething worſe might be named. 

P. I am of your Opinion: Yet the Au- 
thor ſays once or twice a ſevere Thing againſt 
Atheiſm too. 

M. With what Deſign? _ 

P. He makes a Merit of it, when he is 
charged with Partiality. But the great 
Hurt, Matho, ariſing from ſuch Performances 


(which thoſe Authors either do not conſider, 
or do not regard) is, that though Atheiſtical 


Principles are aſhamed to ſhew themſelves, 
Atheiſtical Practice is open and confeſſed : 
For, as you rightly obſerved, the reſtraining 
of ſuch Practices is the great and chief Deſign 
of all Laws: Or what other Name can you 


give to the ZHighwayman, the, Robber, the per- 


jured, the cunning Oppreſſor, the Blaſphemer, 
&. than a practical Atheiſt? How many 
Crimes, think you, take Birth from a ſecret 
denying the fullice, the Power, or the 
Knowledge of the Deity ? In ſhort, 
Atheiſm takes off the Guilt of every Villainy 
that ever was, or eyer can be aged +104" 

' 72 | Ja 
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3, tenth No Principle elſe offers ſuch an univerſal In- 
Ca vitation to all Wickedneſs. And the Enden. 
vour to take off or leſſen the Horror ever 
Man ought to have of ſuch Principles, is an 
Attempt a ſober and conſiderate Perſon vil 

b never be guilty of. 
M. I own the Attempt ſeems as unac- 
countable to me as Atheiſm itſelf. But if a 
Nation of Atheiſts could not ſubſiſt, how is it 
poſſible for them to have ſubiſted, as thoſe 

Authars ſay ? | 
P. Cicero obſerves, that a Compal of 
Robbers could not ſubſiſt, but on a Principle 
of Juſtice among themſelves: We have not 
now Time to conſider theſe Things farther; 
only as the Obſervation is unexceptionable, 
the Application is eaſy ; viz. That a Nation 
of Atheiſts could not ſubſiſt, but on Principles 
contrary to their Belief. As to the real Ex- 
iſtence of ſuch Nations, it is remarkable what 
the Author we have been ſpeaking of ſays, 
with Reſpect to the Accounts we find in 
Books of Travels; which is to this Purpoſe: 
That though we may think it an undoubtel 
Truth, that the Part is leſs than the Whole 
and that Happineſs and Pleaſure are the only 
Objects of Deſire in the Nature of Things; 
yet we ſhould be forced to give up theſe two 
Maxims, however certain we may imagine 
them, if in any Corner of the Earth the 
IAhole were found leſs than the Part; or if 
Men were found, who loved Miſery, merely 
_ becauſe it was Miſery.* af 


*“ Mais quelque evidentes que puilſent e Etre ces deut 
* maximes, il les faudroit abandonner, fi Pon decouvroit dan 
| & quelque 
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M, That is to ſay, if an Impoſlibility. The tenth 


were found Matter of Fact]! we ſhould then 
de forced indeed to give up all Truth at once. 
If the Mhpole were found leſs than the Part, 
all the Demonſtrations of Euclid would be 
good for nothing. However one Thing is 
certain enough from this ſort of Argument, 
That if in any Corner of the Earth a Nation 
of Men were found to ſpring out of the 
Ground, like Coleworts, they would have 
neither a Name for, nor any Notion of a 
But fince an Atheiſt muſt deny 
that Religion is as ancient in the World as 
the Race of Men; or, ſince he denies any o- 
ther Creation than this Chance Production; 


pray how does he account for the Riſe of Re- 


ligion at firſt ; for its univerſal Spreading; 
8 and 

6% quelque coin de la terre un tout plus petit que ſa partie, & 
quelques hommes qui aimeroient leur malheur en tant que 
« malheur.” Continuation des Penſ. Diverf. & 6. To on 
firſt that theſe Maxims are ſelſ-evidt nt, and at the ſame time 
to ſuppoſe that if a Traveller found them falſe, we ſhould be 
forced t give them up, is Juſt ſaying, if a Traveller found 
what is impoſſible here to become a Poſſibility on the other 
Side of the Globe, we muſt give up the Diſtinction between 
poſſible and impeſſible. I ſhould rather ventuse to doubt the 
Truth of the Relation. It is almeſt equal to this, that in 
certain Iſlands, three or four hundred Leagues from the Pbi- 
lippine Iſles, the Inhabitants are rank Atheiſts, without the 
leaſt Sign of the Knowledge of a God: And yet they believe 
the Immortality of the Soul, a Heaven and Hell, and Plea- 
ſures or Torments in an After- State. And then Mr. Bayle 
adds —— „ Il ne faut pas combattre ceci pas des raiſons de 
% metaphyſique.*” Ces ſont des faits contenus dans une Hiſ- 
tire tres curieuſe publices depuis peu par un Jeſuite celebre. 
ibid. & 14. One might aſk here, how theſe iſlanders ſhould 
come by the Notion of the Immortality of the Soul, of Hea- 
ven and Hell, Sc. without the leaſt Idea of Religion? For, 
Ils n'avoient pas la moindre idée de Religion.“ It is as if 
be had ſaid, A Man might have the Notion of a Part, with- 
out 


Conference. 
—— 
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The how. and why Man is thus naturally a Religing 


Creature? . 
P. It is impoſſible to anſwer all 


Queſtions, Matho; - Such a Creature az 


Man, ſo weak, and living in ſuch Depen- 
dence, muſt be religious, if he has but the 
Power of Reflection : Ignorance therefore, 
and Want of rational Improvement will 
Wer make him ſuperſtitious. As to the firſt Riſe 
Ee - of Religion in the World, the Atheiſt's Ac- 
7 count of it in ſhort is this. That ſome pru- 
dent and wiſe Law-Grver firſt invented the 
Notion of a God, and the Immortality of 
the Soul, to frighten Mortals into an Obedi- 
ence to the Laws, and to make them more 
virtuous, and better Members of Society, than 
5 ol BTL; | the 


out having the Notion, that it was the Part of a hol, or 
of any thing greater. A little after Mr, Bayle owns, that 
the Miſſionaries of China, who all boafted to have ſearchel 
the ancient Records of the Country, contradicted each other 
concerning the Religion of the Chineſe ; ſome affirming that 
they acknowledged a God, and others that they ' were all 
Atheiſts to Confucius' s Time. —— Les uns avee le Pere |: 
«« Comte la font orthodoxe, les autres pretendent que IA 
4c theiſme a regne dans la Chine juſques a Confucius, & que ce 
* grand Philoſophe meme en fit infecté. 5 28. In one 
Place, Mr. Bayle, having ſhewn at great Length, that Reli- 
gion once introduced into the World, can never again be loft, 
concludes, that as there are Nations which have no Religion, 
muſt have been in that State from their firſt Origin, — 

6 Comme donc il y a des peuples qui n'admettent aucune Di- 
» yinite, il faut conclure qu ils ont ete dans cet état des leur 
«© premiere origine, Cc. § 6. And again, he ſays, c- 
cording to his Principles, and the Chriſtiaa Religion, it 
follows, that there never was a Nation without Religion. — 
Ne me dites pas qu un Chretien ſe peut epargier une partic 
— 4c de la peine, puiſgu'” il ſgait que la Religion eſt auſſi an- 
cc denne que le genre humain: Car meme felon mes princi- 
4 pes, i! 8*cnſuit de IF qu'aucun peuple n'a jamais sé fan 
+09 Religion.“ 5815. 5 | | : 
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eliging the Laws could do: With a good deal more cba tenth tenth 
; to the ſame Purpoſe.* 


| your M. Did one who had never heard of God, — 
ture à or the Soul before, contrive all this ? 
Depen- P. So the Atheiſt ſuppoſes. ? 7 
wut the M. At this rate then the Atheiſt owns, that 
zrefore, WM Laws could not bind a Nation of Men without 
it will the Help of Religion. 
rt Ric P. He owns this to be the Experience of 
ts Ac. WM prudent and wiſe Legi/ators. 
ne pru- M. It is enough. The Atheiſt is certainly 
ed the the moſt barbarous Parricide, firſt to allow 
ality of Ml the indiſpenſible Advantage of Religion to So- 
Obedi- MW ciety, and then to tell the World, it 13 all 2 
1 more Cheat 
yz than P. Here then you again ſee the Neceſſity of 
the believing a future State, in order to our ſub- 
| fiſting in this. An * perfect Being, 
Whol, or ; the 
wns, that | 
e ſearchel ® See Sextus Empiricus, lib. 9. cap. 2. 3 be gives the 
ach other {yeral Atheiftical Conjectures concerning the Riſe of Reli- 
ming that f A SEE 5 
* tion, The firſt is, Evo T6:vvy EDnoav Tods Tpwrus THv 
le Pere le WA;wTuov Tpogturas, x To ovpOtpor Tw Bla oxelaptves 
que YA du cue rede Cures, averadton Toy Tepi Te Tav Oed 
. m_—_ LT6voiaev, X) iy ep! Tav tv F237 tubevous vu Sotav. 
that Reli The Steps 2 the Invention were, They firft made Laws: 
ain be loft, Bat theſe being found inſufficient, they contrived the Notion 
> Religion, of the Gods, for the more effectual reſtraining of Vice and 
Origin, — ſecret Crimes, [ Where, by the way, we may again ſee, even 
zwcune Di- according to this Original of Laws, that they were firſt made 
ROT azainſt Atheiſtical Practices, and are fill neceſſary on the 
ighan, ie fame Account J=—7parOv 45 vonn dero bg T9 rode 
eligion.— Hav cps N aug Tcobci era d robo, W. Otods 
une partie ul ra- — TAv71 wv Tov avipuTivny duce ThLATN 
281 78 % a replace dr Anᷓ ep ro]. Te 
115 L fan aZweiv, Texeiouevo: Zr. of Oo). . r. A, The Account 


Critias (one of the Athenian Tyrants) gives, is the fame. 
The Place is worth the Peruſal of an attentive Reader. 
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115 — the Author of our Nature, could not have 6M; the 
1 conſtituted us, as to make the Belief of a L Appl 
a neceſſary to our living together here as n. To 
hb! tional Creatures. Every thing in the Natur with 
Will: of Man, when it is truly examined, points u you t 
IR the Continuance of our Exiſtence after Death 
18 and ſhews the manifold Relations, which jou C! 
Wi the preſent to a future State. "Theſe Relation dituat 
. T2000 ſtretch out to Ages that can never end, and of an 
N * carry on the Exiſtence of rational Beings even conſt: 
10 to Eternity. The Deſire of Exiſtence (youre 
Wb! ſaw) is the Foundation of all our Deſires: be me 
1 happy or pleaſant Exiſtence is the only con- P. 
5 ſiſtent Object of Deſire in the Nature offi£coura 
ot Things: The Deſire of rational Exiſtence n Spe 
. and Happineſs, in Oppoſition to ſeuſitin Y hich 
[ith Pleaſure, muſt be rational and conſiſtent; H M. 
611 7 - the Terms: This Defire can never ceaſe, Worme: 
14 more than rational Pleaſure and Happineſs cu arts 
18 ever diſguſt and cloy : It cannot be conceived, {veſt 
11 that the Author of our Nature, and of th atur 
19 very Deſire, who is himſelf an infinitely n. ther 
17 tional Being, ſhould, not ſatisfy a rational Dees; 
4 ſire; or not ſatisfy it as long as it continues ing 
1 be, and to be rational; that is, to Eternity. f our 
vg II. 1 fee the Argument as ſtrong as De TY 
Tilt monftration. *. * - lis D 
1 P, Theſe are but ſome ſcattered Conſiders M. 
14 tions, Matbo, concerning the Immortality d to 
1 the Soul of Man. The Nature of our DiWice '1 
1 courſe, and the Shortneſs of our Time, il keaſur 
= not ſuffer us to purſue the Subject at 10 e; 2 
149 Length, and in a proper Method: But the. fati 
17 Hints, and your own Reflections, as Ag 
145 ripens, will {ill farther confirm you in tie, a 
i - delightful and comfortable Speculation ; whia "op 
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ij the main End of all your Studies, all your The tenth - 
Application, and i in Truth, of all Philoſophy. Conference. 


To contract a Habit of rational Pleafure, Va 


without this Ceri, would only Spree, 
you the more. 7 


% 2 * 53 * 1 a 


SF; + 4 


cL vn. M. That l "by A heben 
Situation, while we are in Purſuit of Things 
of an eternal Nature, to be haunted with the 
conſtant Fears. of loſing our own Bein .. The. 
unreflecting State of the Brute il would, 
be more eligible. - 
P. Hence then it muſt be 000 Ea-. 
couragement to conſider, that we are engaged 
in Speculations, the Pleaſure and Variety of 
rhich will never haye an End. 
M. It muff: Wherefore (to return to our 
ormer Subject) I now perceive, why, in ſome 
arts of our paſt Difeourſe, you put off 
Queſtions concerning the Att in the Works ＋ 
ature, which is at preſent. inacceflible to us, . 
ther becauſe of its Remoteneſs or Minute- 
eſs; till we ſhould be able to diſcover. ſome- 
ing that might 'ſhew the Accompliſhaient., 
f our Deſires poſſible. gs 
P. How doth the Poſibiliey of ſatis 7 4 1 
tis Deſire of Knowledge now appear A 
AV. Since we are carried by-a rational. De-. AX 
re to contemplate” all the Works of Nature; 
ice we can only at "Fic 4 Taſte of this 2 
A here; ag to excite.and Kindle Hur, De- 

and ſinèe all 'oux rational Deſires. muſt - 

« fvified 7 Ir © follows, that this . Ve ES, 
be contifuld* till, we at length ſee the 
fe, and comprehend 'the,Contrivance of all 
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—_ | 8 
The tenth i I 1 1 1 - 
2 ten ; wide material Frame. Our interminable Ex 


, iſtence ſuits well with ſuch a Deſign, and 
ſhews every thing conſiſtent. Otherwiſe wh 

a killing Thought muſt it be, to have a View 

of being turned down with the Ox, while we 
have the immenſe Proſpect before our Eyes 


To bid an everlaſting Adieu to all that which 


raiſes our Nature above Humanity, being to 
ſhare the Fate of the Beaſts of the Field 
This (let me dare to ſay it) would be the moſt 
ſtudied Cruelty, the moſt exquiſite Torture of 
the rational Mind. 5 
P. Conſider what an Immortality of Igno- 
rance would be, forced upon a rational Being 
thirſting after Knowledge. „ 
M. You ſhew me how wiſely it is ordered, 
that our Period here ſhould be but ſhort. The 
Proſpe& put off to Eternity would be an eter- 
nal pining in Deſpair. This could not be: 
Work of Kindneſs, Nor can eternal Happi- 
neſs conſiſt in Ignorance : That brings it back 
to ſomething like the Gratification of Senſe, 
It muſt be intelleQual. | 


„ 98 £ 


cannot have a conſiſtent Notion of immortal 
Happineſs, unleſs it be ſo conditioned. And 
as it muſt be intellectual, it muſt neceſſarih 
conſiſt. in having the Power and Knowledge, 
the Wiſdom and Goodneſs of the Deity gra- 
dually diſcovered to us. This is the only 
Source of rational and intellectual Pleaſure. 
The only Source; for there is not another 
Nature (if I may fo ſay) which we could ap- 
ply.to, of improve by. To this Purpoſe iti 
wiſely and wonderfully ordered, that we 
ſhould begin Av TORO 

24 GX > FN | £1 fill, 


P. You are certainly in the right: We 
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till, having made the intended Advancement, The tenth = 
_ that Method be antiquated, and the Deſign 2 — 
ew come to be purſued in 2 ſuperior manner, 


Theſe Wonders in the material Creation were . 
wrought with this View, to | initiate the ra- 


4 tional Being, and raiſe it gradually to the 
8 to Knowledge of higher and greater Things. And 
eld | as was obſerved before, we cannot conceive - 
5 any other conſiſtent Deſign, why the Author 


of our Nature at all reared the Frame, if not 
for the Sake and Improvement of his rational 


[gno- Creatures. It is abſurd to ſuppoſe that he 
Bei expoſed thoſe Works of Power and Skill to 
n inform no Being; and impious to imagine, 
N that he wrought thus to ſolace or improve 
Tu bimſelf; as if he had not been ſuffciently. 
Po happy without a material Structure, which he | 
bez Ml might move and dire& various Ways ; or, as 
Lappi if he had propoſed to attain at laſt the Perfec- 
© back! tien of Art, by Application and Practice. 


His Goodneſs 2 could put him upon the 
whole Deſign; and the Deſign cannot prove 
abortive. 205 
2 M. I am ſatisfied the Deity ee not Re 
And expoſed thoſe Inſtances of Divine Art for the 
PAL Inſtruction of no Beings: In that Caſe the 
* 4 Habitation of rational Creatures needed nö 
y gr. wore Contrivance nor Ornament, than the 
« oh Retreats of the wild Beaſts. A Convenience 
3 for ſenſitive Liſe had been all that was neceſ- 
3 ſary or : proper. And if ſuch a World could 
ld ap not be deſigned for Beings of a ſenfitive'Na- 
ofe iti ture, it could not be deſigned for the ſenſitive 
ds Nature of rational Beings nor be applicable 
' Senf © their rational Natere i in any other lelpest, - 
* than by diſeovering to em the Wunde and 
Wine of their Creator. 8 
N 2 = P. | 
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th P. Could our Creator then deſign that we 
{ Conference. ſhould admire his Power and Wiſdom; only 
_—_— they were diſplayed on the Out-ſides of oy 


Things; but reſolved to conceal from us the ye 
internal Myfteries of Contrivance and Art, of 
leſt we ſhould improve our Nature too much ; te 
or admire his Perſections beyond a certain on 
Degree; or come at length to expect more Yo 
than he could perform? th 
AV. Theſe are impious Suppoſitions. kia N 
P. Or were the external Wonders in Hea- Nt 
ven, and on the Earth. deſigned to catch the T 
Attention, and kindle up in us a rational _ 
Longing, with a View only to mock and tan- 25 
talize our ExpeQations ? 1 
. 4. That, would be the low, malicious i 
Pleaſure of a weak Mortal. ſt; 

P. Or could theſe Wonders be perceived 
onl by the Methods of Senſe? th 
4. They could as little be perceived 26 525 
wrought or effected by the Methods of Senſe. * 
A material Syſtem could no way aid the Soul of 
either to perceive or act: A Syſtem of inert < 
a 0 limits and cpnfines 5 in both; and N 
wholly impede the Exertion of its Powers. 8 


The you ſhewed me before. I have no Doubt 
remaining. The Deity is above Envy: He 
could not defign to mock our rational Expec- 
tations : His Goodneſs was the only Motive: 
The Methods of Senſe are incompetent : The 
£ Soul, when freed from a dead Subſtance, hath. 
= the Limitation taken off: Neither the Sub- 
| tilty of the Art, nor Remoteneſs of the Ob- 
3 jiect, can be a Let to a pure Spirit : —— But 
* to the Knowledg&of what higher and greater 
| Things were the Wonders in the material Uni- 


i vu — to raiſe w?. IJ aud) 
| « a CLVIIL 


every Animal, is an immaterial Being; and 
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heightened by Workmanſhip, is (as, you 
yourſelf acknowledged before) the very ſoweſt 
ef Things; a ſluggiſh and inert Subſtance, ut- 
terly deſtitute of all active Power, and capable 
only of being paſſive. Wherefore beware leſt 
you imagine, that this dead Subſtance obtains 
the higheſt Rank in the Works of the Creator. 
Nothing, it is true, could be better fitted to 
initiate Beings, whoſe firſt Informations of 


Things are from Senſe, and to train them up 


in the Elements of Knowledge and Admira- 
tion: But the external Frame, the Caſe, can 
never be of equal Dignity with the Thing for 


whoſe Sake it was made, nor an equal In- 


ſtance of Skill and Power. " 463 
M. You recal once more to my Thoughts 


the ſeveral Particulars we ſaw and concluded 


concerning the Nature of this Subſtance. Un · 
wrought Matter preſents us with the Power 
of the Deity: But we can turn our Thoughts 
to no Species of it in the Univerſe, that has 
not gone through the Hands of the Artificer. 

- It is ſo wonderfully made to ſupport 
our Bodies, relieve our ſenſitive Appetites, 


and convey the Notice of external Objects to 
the Soul, by Means of the Senſes, that by 


conſidering all the Effects, without looking to 
the Cauſe, or reflecting upon the End, Matter 
is become the Deity of Mankind. But I 
likewiſe ſaw, that the Soul of Man, and of 


that the different Structure of the Body, in 
every Species of living Creatures, is fitted to 


the various Powers and Capacities of this 


living Principle. Hence it is reaſonable to 
N 3 allow, 


269 


CLVIII. P. And yet Matter, however Cann 
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The tenth allow, that the Creator has ſhewn more Art 
nd Power in making this more noble Being; 


nor can there be leſs Variety in the living, 
than in the dead Part of the Creation. 


P. The Works of the Deity, Mathe, as 
we have often ſaid before, conſtitute a certain 
Scale, or Gradation, which ſtill riſes in Dig- 


nity. For they are either purely material, or 
immaterial Subſtance, joined to an organized 


Body, or laſtly pure Spirits, free from all 
Contagion of Matter. Since then in the firſt 
two Parts of the Scale, there is fuch an a» 


mazing Variety of intermediate Species, be- 
ginning at unwrought Matter, and aſcending 
to Man; it is altogether incongruous, that in 
the third Order there ſhould be no Gradation 
nor Variety ; but that after we have once go 
above the Alloy and Depreſſion of a dead Sub- 
ſtance, we ſhould then have riſen to the Su- 
preme Being. ; . 
A. It is certainly incongruous that all a» 
bove the Confines of Matter ſhould be a 


mighty Blank. 


P. The Series of immaterial Beings begins 
with the very loweſt. Animals; that is, it 
borders on the vegetable Kingdom, and riſes 


by innumerable Steps to Man: Now what is 
there between Man and the Deity ? —— No- 
thing? 


M. The third Order ſeems to be entirely 
wanting, and the Scale broke off in the Mid- 


dle, unleſs there ſtill remains a proportional 


Gradation among pure Spirits, ſtill riſing in 

Degrees of Perfection. „ 
P. Since then, there are none of the Works 

of God, but what ſerve for the Advancement 


of 
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of the rational Nature ; none of them ſe- The 


How much a greater Inſtance of Power is it, 


to have beſtowed Power itſell, and various 


Degrees of it too, upon other Beings, than to 


7 — exerted his own Power only on this par 


ſive Subject? 
M. This I in fome Meaſure conceive, if 1 


compare ſe {4 moving Engines (as they are ſup- 


poſed) with any common Inſtrument, which 


requires the conſtant Application of the 
Hand, Though I am aware, that Cha- 


Work hath, properly ſpeaking, no Power in 
itſelf— 


P. Or could the Deity ho beſtowed 
Power and Agency on Living Beings,. only 


as they were clogged with Syſtems of dead 


Matter ? 

M. Ah! Do not aſk a Queſtion ſo ab- 
ſurd ! As if Matter could contribute any 
thing, by confining, or obſtructing the Powers 


of a living Being 


P. Or could he not have imparted to them 
Powers above thoſe of the human Soul, with- 


out encroaching on his own Omnipotence ?. 
I ſee the im- 
material, the ſpiritual, the living Part of the | 


M. It is too much, Philon; 


Creation, may riſe in Degrees of Power above 
our Conceptions ; yet without being able to 
approach the boundleſs Perfections, and ſelf- 

exiſtent Nature of the Creator. 
P. If therefore there muſt be an infinite 
Diſtance between the higheſt created Nature, 
| 4 and 
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tenth 
cluded. or -hid from the rational Spectator ; HS, 
what Wonders of Power and Wiſdom, do you 
think, muſt ſtill remain, after we are a- 


bove the pathos Nature of a dead Subſtance ? 
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* The tenth and the neceſſar PerfeRions of the Dei whi 
Fi 4 rwe! — the Know led of created Beings, or Sade have 
— ing created Rhing ge, muſt fall infinitely ſhort mar 
of the Knowledge in the Divine Mind. The firſt 
Connexion of eternal Ideas, which have no tior 
Relation to the Exiſtence of any Thing, ex- 1 
cept the Mind, whoſe Ideas they are, are Fri 
many ways, infinite ways, infinite. We may ſerv 
ftill be advancing in the Perfection of our ſure 
Nature, and {till muſt be at an infinite Diſ- own 
tance from the m_— exiſting Being. you 
M. I ſee that Neceſſity of Per fedtion muſt hav 
infinitely prevent all poſſible Improvement of fere 
Perfection. . 


P. You expreſs the Diſproportion, Maths, wh 
juſtly: As an endleſs Addition of Minutes 
could never conſtitute Eternity, nor make 
the future Proſpect leſs ; ſo it is between im- 
4 | mortal Beings, {till advancing in Perfection, 
1 and the Deity neceſſarily perfect. And in 
by this conſiſts the eternal Happineſs of rational 
Beings, endleſly to acquire new Acceffions of 
Perfection and Happineſs, with an infinite 
Proſpect ſtill before them. Thus the Soul 
muſt flouriſh in the Adoration and Love of 
its Maker, through Ages that cannot end, 
and in the Fellowſhip of happy Spirits paſt 
numbering. 

A. Nor does the Certainty of this Proſpect 
leſs conſtitute our preſent Happineſs : ſince 
theſe Reaſons cannot fail, or yield, in Sick- 
neſs, Danger, or Death itſelf. | 
And now, Philo, I ſhall put an end to my 
Queſtions, and the Trouble I have given 
you; nor ſhall I attempt to expreſs i in Words 
the Senſe I have of your Friendſhip : Bit 
| Walle 


Things 
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while I remember the noble Truths you The tenth 
have ſhewn me, and the Dignity of the hu- — a 


man Soul, I cannot forget the Man who 
firſt led me through theſe pleaſing Specula- 
tions. | | 
P. This is too much, Mathe, to your 
Friend. Were it true, that I had been fo 
ſerviceable to you as you ſpeak of, my Plea- 
ſure muſt be at leaſt equal to yours. But you 
owe the greateſt Part of theſe Diſcoveries to 
your own Genius, the Happineſs of which I 
have often admired in the Courſe of our Con- 
ferences ; for you diſcovered the Reaſons of 
yourſelf, and generally preyented 
what I had to fay. ; 1 8 
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ANNOTATION 


To what is ſaid in the Seventh Conference a- 
bove, concerning the Point of equal Attrac- 
tion between the Sun and any of the Pla. 

nets; or that Point, where if a Body were 
placed, it ſhould gravitate neither to the 

Sun, nor to the Planet. 


A the Method propoſed in the Note at the 
{ A End of the Latin Pamphlet, for enquir- 
ing into the Sun's Parallax, and approaching, 
if poſſible, nearer the Truth, has not, I humb- 
3 been ſufficiently conſidered; I beg 


ve to tranſlate the Note here, and make it 


a little plainer, that what is propoſed may be 


ſeen with the leſs Trouble: Hoping no one 
will be offended, fince I do it with no View 
to contradict, or find Fault, but only for the 
Sake of what I take to be the Truth. 

The Method of finding out the Point of e- 
qual Attraction between the Sun and any Pla- 
net, the Quantity of whoſe Matter is known 
with Reſpect to that of the Sun, will eaſily ap- 
pear from an Example. Let the Line IS re- 
preſent the Diſtance between Jupiter (for In- 
ſtance) and the Sun. 


bd 33 p 33 


11 | — c —8 


8 

Upon the Suppoſition that the Sun's Diftance 

from the Earth is about 21000 of the Earth's 

Semi-diameters, the Quantity of Matter in 0 
| un 


as 
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Sun is to that in Jupiter nearly as 1089 to 1; 
which is eaſily diſcovered from what is ſhewn 
in No. 131 above. The Square Root of the 
Number 1089 is 33. Now at an equal Diſ- 
tance from both Bodies, or at the middle Diſ- 
tance P between their Centers, their attractive 


Forces are as their Quantities of Matter, 1089 


and 1 : That is, the Sun's Attraction is there 
1089 Times ftronger than Jupiter s. Let 
Ib be z part of I P, (or 2 Part of the whole 
Diſtance I S ;) and Jupiter's Attraction at b 
will be 1089 Times greater than it is at P; 
for it is inverſely as the Squares of the two 
Jupiters 
attractive Force at b, and the Sun's at P muſt 
be equal. Then fince both Forces decreaſe 
as the Squares of the Diſtances increaſe, they 
muſt come to be equal again, or balance each 
other, at ſome common Point between b and 
P. Let that Point be d, And ſince Jupiter's 
Force at b, is to his Force at d, as the Sun's 
Force at P, is to his Force at d; (for as the 
Antecedents are equal, ſo are the Conſequents;) 
the Squares proportional to theſe Forces muſt 
alſo be proportional; that is, I d Square is to 
I b Square as 8 d Square is to S P Square; and, 
by Inverſion, Ib ſq.: I d ſq. :: SP fq.: Sd fg. 
And (by Eucl. VI. 22.) Ib: Id:: SP: Sd. 


Hence, making bd x, it will be, 1: 1 X:: 


33: 65—x or 33—33x=65—x. Whence 
bd or x = 3& =43.., Thus Id, or 1x is e- 
qual to 86 Part of the whole Diſtance between 
the two Bodies, and 47 of #5 Part: But it 
cannot be equal to 2 Parts, or g Part of the 
whole Diſtance. For if Id were double Ib, 
Sd would be double SP; that is d would coin- 
cide with I, which is repugnant. 1 080 
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Hence we may form this general Rule con- 
cerning the Point, where the attractive Force 


of a Planet is equal to the attractive Force 


of the Sun, viz. That it is more remote from 
the Planet than that Part of the Diſtance be- 
tween the Sun and it, which is expreſſed by a 
Fraction, whoſe Numerator is unit, or the 
Quantity of Matter in the Planet ; and the 
Denominator is twice the Square Root of the 
Quantity of Matter in the Sun: But it can 
never come to be equal to two ſuch Parts. 
From this we may eaſily ſee that the Point 
of equal Attraction between the Sun and this 
Planet falls a great Way without the Orbit of 
his utmoſt Satellite. If the Earth's Diſtance 
from the Sun be 21000 of its own Semi-dia- 
meters, 7upiter's Diſtance from him is about 
5264 of his Diameters. And ſuppoſing the 
Point of equal Attraction between him and the 
Sun of this Diſtance, that comes to about 
I59 of his Diameters: Whereas his outermoſt 
Satellite is diſtant from his Center only 125 
Diameter. All his Satellites therefore lie far 
within the Limits of their Primary's ſtronger 
Attraction; ſo that they muſt have been re- 
moved to a vaſt Diſtance from him, if they 
had revolved about the Sun ſeparately, as pri- 


mary Planets; as was obſerved above (Ne, 


116.) The ſame Way it may be found that 
the innermoſt of Saturn's Moons muſt have 
revolved at a greater Diſtance from his Center, 
than 84 Diameters of bis Ring, to have been 


without the Limits of his prevalent attractive 


Force ; whereas the outermoſt of them is not 
above 12 of theſe Diameters removed from his 


Center. Which ſhews us clearly that the 


Bounds of the Solar Syſtem muſt have been 
greatly enlarged, had the 9 Satellites of thoſe 
| - two 
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Sun as primary Planets. 
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two Planets revolved immediately about the 
Saturn's Satellites, 
for Inſtance, muſt have been removed, not only 
without the Limit of equal Attraction between 
the Sun and him, but the loweſt of them muſt 
have revolved at a far greater Diſtance from 
Zap than Saturn himſelf now revolves : 
ince if Fupiter diſturbs them at preſent, not- 
withſtanding the attractive Force of their Pri- 
mary, he muſt have drawn them quite down 
then, when nothing but their centrifugal Force 
kept them in their Orbits. | ; 
This Calculation proceeds on the common 
Suppoſition, that the Sun's Parallax (or the 


Angle which the Semi-diameter of the Earth 
ſubtends at the Sun) is 10 Seconds; and there- 
fore that the Diſtance of the Earth from the 


Sun is about 2 1000 of its own Semi-diameters. 


But when I endeavoured to apply the ſame 


Argument and Calculation to our Moon, in 
order to diſcover how far ſhe was within the 
Limit of equal Attraction between the Sun 
and.Earth, I was ſurprized to find, that, on 
this Suppoſition, ſhe muſt revolve a great Way 
without that Limit. This made me ſuſpect 
ſomething not commonly attended to, which 


will prove to us (I ſtill humbly think) that the 


Diſtance of the Sun cannot be near ſo great. 
However, I ſhall give the Calculation itſelf, 
that it may be examined. 

If the Sun's Parallax be 10”, or rather 9“ 
54%, his mean Diſtance from the Earth will 


be 20797,5 of its Semi-diameters ; and the 


Quantities of Matter in the Sun and Eatth will 


then be as 277000 and 1; by what is ſaid a- 
bove, No. 131. For ſince the Moon's perio- 
dical Time is 655 Hours 43 — or 

7 | 355 


4 | 
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655,716 Hours, the Square of it will be 
429963, 472656: And the Square of her per- 
iodical Time, if ſhe revolved at the ſame Diſ- 
tance from the Center of the Earth as Venus 
does from the Center of the Sun, would be 
6601084467278. Venus's periodical Time is 
5393 Hours; the Square of which is 29084449. 
And the Quantity of Matter in the Sun will 
be to the Quantity of Matter in the Earth in- 
verſely as the Squares of the periodical 'Times 
of two Bodies revolving about them at equal 
Diftances: That is, as 6601084467278 to 
2908 4.449, or as 277000 to 1. This I have 
ſet down, that any ingenious Perſon, tho” a 
Stranger to theſe Things, may ſatisfy himſelf, 


by going through the whole Calculation, if be 


has a Mind. 


The Square Root of 277000 is 476, 5 


glecting the decimal Parts. Let the Line 
„ bd. 476. P- 499 


5 


T8 repreſent the Diſtance between the Centers 
of the Earth and Sun. At the middle Point 


P between their Centers the Sun's Attraction 


is 277000 Times greater than the Earth's. 
Let Tb be 45; Part of TP, or 53: Part of the 
whole Diſtance TS, as before; and the Earth's 
Attraction at b will be 277000 Times greater 
than at P; or it will be equal to the. Sun's 
Attraction at P, for the Reaſon aſſigned above. 


Let d be the common Point between b and 


P, where they will again be equal; and then, 


. 0 
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or (making bd ) it will be, 1 : 1+x :: 476 
: 951—x. Hence 476+476 x= 951 x; 
and x=235, Therefore Tb + bd, or I x is 
equal to 52 Part of the whole Diſtance 'TS 
+275 of 54; Part of it; but cannot be equal 
to 5%, Parts, or +57 Part of it. e 


Since Td, or 1+x is equal to 1455 (= 1, 


9958) of TS, it is u Part of it; for 5.5355 


is = 477. And 20797,5 Semi-diameters di- 


vided by 477, gives 43,6. Thus Td is = 
43,6 Semi-diameters of the Earth; or the 
Point of equal Attraction between the Earth 
and Sun falls within 43,6 Semi-diameters of 
the Earth's Center. | | 
The Moon revolves at 60, ſoppetimes at 63 
Semi-diameters of the Earth fr its Center ; 


in which Caſe it ſtillappears to me that in e- 


very Conjunction ſhe would deſert the Earth, 
carried off by the prevalent Force of the Sun ; 
at leaſt, if the Reaſoning in the Seventh Con- 


ference above be juſt. For then we muſt fup- 


poſe, either that ſhe is carried round the Earth 
contrary to the common Law of Gravity, and 
on other Conditions than the Satellites of 7u- 
piter and Saturn are carried round their Pri- 
maries; or elſe that both the Quantity of Mat- 
ter in the Sun, and his Diſtance from the Earth, 
muſt be different from thoſe laſt aſſigned. Let 
us try therefore what his Diſtance muſt be, 
that this Limit of equal Attraction between 
him and the Earth may fall without the Orbit 


of the Moon. 8 


It has been obſerved before (No. qq.) that 
the greater the Quantity of Matter in the Sun 
is, or the greater the Diſtance between him and 


the Earth is ſuppoſed to be, the nearer the 


Limit where they attract equally will approach 
| . | to 
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to the Earth. Thus if we make his Parallax 


6 , and therefore his Diſtance from us 34377 
Semi-diameters of the Earth, according te the 
celebrated Mr. De la Hire, by proceeding as 
before, the Quantity of Matter in him will be 


to the Matter in the Earth, as 1024820 to 1; 


The Square Root of 1024820 is 1012, and 
34377= 34. Whence the Limit of equal At- 
traction then between the Sun and Earth will 
be but about 34 Semi-diameters of the Earth 
from its Center. On this Suppoſition there- 
fore, the Force of the Earthsto retain the Moon 
in her Orbit would be little more than a 4th 
Part of the Sun's Force to draw her from it. 
If we make the Sun's Parallax 12“, the 
double of th@ift, his Diſtance from us will be 
one half of the former, or 17188 Semi- diame- 
ters of the Earth; and the Quantity of Mat- 
ter in him will be as 128 102, the Matter in 


the Earth being ſtill as unity. The Square 


Root of 128102 is 357; and L7388L a 
The Point of equal Attraction therefore ſhould 
be but- 48 Semi-diameters of the Earth from 
its Center ; and its Force at 60, or 63 Semi- 
diameters Diſtance, would ftill be much too 
weak to keep. the Moon in her Orbit. 


If the Parallax ſhould be ſuppoſed 20, or the 


Sun's Diftance from the Earth 10000 of its 
Semi-diameters; the Quantities of Matter in 


the Sun and Earth will be as 25230 and 1. 


The Square Root of 25230 is 158; and the 
Diſtance of the I. imit of equal Attraction will 

2363 Semi diameters of the Earth 
from es Center. Here the Sun and Earth's 
Forces would be but equal in the Moon's Apo- 
gæum; whence {till there is nothing, no Cauſe 
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to make her mountup again towards the Earth 8 
Orbit, after her ConjunAton, 

Laſtly, Let us ſuppoſe that the Diftance of 
the Earth from the Sun is only» 8000 of its 
own Semi-diameters ; or that the parallactick 
Angle is 26“; and the Quantities of Matter 
in the Sun and Earth then will be as 12917, 8 
and 1. Here (the Square Root of 12917, 8 
being 1 13,6) the whole Diſtance TS will — 
expreſſed by double that Root, or 227, 23 an 
Td, or 1+x is equal to 1 H 1,982 of * 
whole Diſtance. Wherefore 1 114, 63 
and 17 69, 8 Semi diameters of the Earth. 
Here perhaps we may ſtop, having got _ 
Point of equal Attraction between the Sun an 
Earth, without the Orbit of the Moon : But 
ſooner I think we cannot ſtop. For when the 
Sun is at this Diſtance from us, the Force of 
the Earth upon the Moon at her middle Diſ- 
tance, is to the Force of the Sun upon her, only 
25 1,334 to 1: And in the Apogaum, it 1s but 
as 1,227 to 1; Which cannot be too much, 
that the Earth may have the Command of its 
own Satellite. We will rather, I believe, 
think it too little, if we conſider an Obſerva- 
tion made by the learned Doctor Halley, which 
has a Relation to this Matter. 

It hath been obſerved before that, if the 
Diſtance of the Earth from the Sun be 21000 
of its own Semi-diameters, its mean Motion 
will be at the Rate of a 1000 Engliſh Miles in 
a Minute. Or, if its Diſtance were (accord- 
ing to M. De la Hire) 34377 ſuch Semi-dia- 
meters, is muft moye at the Rate of 1635 
Miles in a Minute. And yet the learned 
Gentleman juſt now mentioned thinks it great 
that it ſhould move at the Rate of 210 Miles 

| | | : in 
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in a Minute. In his Obſervation of Maran 


in the Sun at St. Helena, 1677, he ſays that 
the annual Motion of the Earth is ſo exceed- 
ing ſwift, as far to exceed that of a Bullet ſhot 


out ofa Cannon, and to be after the Rate of 3 


£Englfb Miles and an half in a Second, which 
is 210 Miles in a Minute, or: 26000 Miles in 
an Hour“. Here it may not be amiſs to con- 
fider what the Earth's Diſtance from the Sun 
would be, according to this Velocity of Mo- 


« —— 


tion in a Minute. 


WA 


The Minutes ina Year are 525969. The 


Miles then in the Earth's annual Orbit will be 
210X525969, or 1104543490 Engliſh Miles. 


The Diameter of the Earth itſelf is, according 
to Mr. Norwood's Menſuration, 7967,7 ſuch 
Miles. But 110454 3490 divided by 7967, 
gives us 13862,6, That is, the Miles in the 
whole annual Orbit, divided by the Miles in 


the Earth's own Diameter, gives us the Num- 


ber of Diameters in the whole Circumference 
of the Orbit, viz. 13862, 6; if its Motion be 
210 Miles in a Minute. And there will be 
juſt. as many Semi-diameters of the Earth, in 
half the Circumference of the Orbit. 

The Proportion between the Semi-circle and 
Radius, is that of 314159 to 100600, There- 


fore in the preſent Caſe it will be, as 314159 
to 100000; ſo half the Circumference of the 


Earth's annual Orbit expreſſed in Semi- dia- 


meters of the Earth itſelf, viz. 13863, to 


4412,7, the Radius of the Orbit expreſſed in 


the ſame Semi-diameters of the Earth. 


Thus, if 210 Miles be the Earth's annual Mo- 
tion in a Minute, its mean Diſtance from the 
8 FTC 
* 2 Door Harris's Lexicon Technicum, in the Word Eorth 
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Sun will not be above 4413 of its own Semi- 
diameters, This will ſurpriſe thoſe who have 
been accuſtomed to think of 20000 or 30000 


Semi-diameters Diſtance; and yet any in- 


genious Perſon, how little ſoever ſkilled in 
theſe Affairs, may try this eaſy Calculation for 
his own Satisfaction. As 4413 is a great deal 


leſs than 8000. Semi-diameters, this leſſer Diſ- 


tance will throw the Point of equal Attraction 
between the Sun and Earth ftill much farther 
from the Center of the Earth, than 69 or 70 
Semi-diameters; and therefore ſtill farther 
without the Orbit of the Moon: Which, if 
we reflect how far the Satellites of Jupiter and 
Saturn lie within this Limit between the Sun 
and their Primaries, is not at all improbable. 
For though we ſhould allow (as is but reaſon- 


able) that it is ſcarcely poſſible to make ſuch 


Obſervations with the laſt Degree of ExaQ- 
neſs, yet it is hard to ſuppoſe that this Great 
Man affigned to the Earth little more than the 
fifth Part of its real Velocity. 


” 


If the: Sun's Lines Soom the: North 5 


8060 Semi-diameters, (and it is far more pro- 


bable that it ſhould be leſs than greater) the 
Earth's Motion in a Minute will be 381 Miles, 
If their Diſtance ſhould be 7 000 Semi-diame- 
ters of the Earth; which Dr. Kei} ſays is the 
only Thing that is certain, from the ſeveral 
Methods of obſerving the Parallax ; the Mo- 
tion of the Earth will be about 3333 Miles 
in a Minute. So that Doctor Halley's Obſer- 
vation cannot be ſo wide as the common Par- 
allax of 10 Seconds would make it. But theſe 


Things I. leave to the Conſideration of better 
1 alte 4 » 
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There were ſome other Particulars in the 
Latin Note, concerning the Weight of Bodig 


Denſity, on the Suppoſition that his Diſtance 
from us was 8000 Semi-diameters of the 
Earth; which I omit, ſince it ſeems plain that 
his Diſtance. is not ſo great. I ſhall only take 
Notice of- one Thin g mentioned there, viz, 


Earth may be, his attractive Force on the 
Earth will be ſuch as to hinder it with 'the 
Moon to roll round their common Center of 
Gravity. The only Thing that could make 


the Earth revolve about this Center muſt be 
the attractive Force of the Moon upon it; 


which Force muſt ſurely have this Effect, if no 
other Force intervened ;. as was obſerved in 
No. 96. in the Seventh Conference. But if i 
Force many Times ſtronger than this detaim 
the Earth, it cannot yield to a weaker in Op- 
poſition to ſuch ſtronger Force. This will be 
plain if we conſider, that the Earth in revol- 
ving about this Center muſt ſometimes riſe to 
an abſolutely greater Diſtance from the Sun, 
and then fall down through a certain Space 
nearer him: For (as was obſerved N“. y.) it 
is the common Center of Gravity between it 
and the Moon, that keeps always at an equal 
Diſtance from him. And if the Earth could 
not make the Moon riſe in Oppoſition to the 
Sun's ſtronger Action upon her, much lels 
could the Moon make the Earth riſe in Op- 
poſition to the ſame Action. As in that Caſe 
we conſidered the Point of equal Attraction 
between the Sun and the Earth, ſo in this we 
muſt conſider the Point of equal Attraction 
between the Sun and the Moon. * 
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Coſmotheoria Puerilis. | 5 
point, if the Earth's Diſtance from the Sun 
be 21000 of its own Semi-diameters, is hardly 
— Semi- diameters from the Center of the 


oon; and if the Diſtance be but 8000 Semi- 


diameters, the Point of equal Attraction be- 

tween the Sun and Moon is not yet above 11 

ſuch Semi-diameters from her Center. On 

the former Suppoſition the Sun's Force upon 

the Earth is to the Moon's Force upon it as 
70 to 1; and on the latter, as 29 to 1. And 
if 2 Force as 29 were overcome by 1, certainly 
the Force as 28 would be overcome by no- 
thing. There is no explaining, by any Ex- 
ample or Simile, (as has been endeavoured) how 
the Earth and Moon may revolve about their 
common Center of Gravity, in a mechanical 
manner, unleſs each of them attracted the o- 
ther more than the Sun does: That is, unleſs 
each of them revolved within the Limit of e- 
qual Attraction between the other and the Sun. 
And even then their Motion about this ima- 
ginary Point would be any Thing rather than 
nechauical. I deſire any one ſeriouſly to read 
No. 97. above, and then to declare whether 
he thinks that ſuch a Motion, as this is there 
ſhewn to be, could either be performed or ex- 
plained mechanically. | 


We End of the Second Volume. 
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